EMBARKATION by Roy Nockolis 


The VUWRCEIS LONG RANGE FLYING BOAT 


POWERED BY TEN BRISTOL PROTEUS ENGINES 


SAUNDERS LTD 


WORKS: EAST COWES, ISLE OF WIGHT : EASTLEIGH, SOUTHAMPTON AND BEAUMARIS, ANGLESEY 
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Fully patented 


SOURCE OF HYDRAULIC HELPFULNESS 


The Lockheed engine-driven Mark 7 pump is type-tested and cleared 
for a normal running speed of 4,000 r.p.m. at 3,000 p.s.i., with 
half-hour overspeed periods of 5,200 r.p.m. at 3,000 p.s.i. 

This pump is extensively used—it is the heart of many hydraulic 
systems and the source of power for the Lockheed ‘Servodyne’ 
system of power assistance for flying controls, used on the ‘Comet,’ 
the Vickers Swift, the Grognard S.E.2410 and other modern aircraft. 
It is also used as the source of power by aircraft firms having 
their own servo systems, including the Canberra shown above. 
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AUTOMOTIVE PRODUCTS COMPANY LIMITED, LEAMINGTON SPA, ENGLAND. « 
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It is strange that hot air, which was 
very much in evidence at the begin- 
ning of all this aeronautical business, 
should again be very much the topic 
of the moment. Today, of course, 
it is a question of tapping hot air (at 
no mean pressure) from jet engines 
for various purposes — and a good 


many people ate anxiously awaiting 


the successful solution of the control 
problem. We of Teddingtons have 
a series of hot air valves which we 


believe are going to cause quite a 


stir in aeronautical circles. Is this all 
hot air, too? An opportunity of 
demonstrating to interested designers 
would certainly provide the most 


convincing proof. ‘ 


FLIGHT I 
€ 
| 
| 
| 
O 
4 Kg TEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES. MERTHYR TYDFIL 669 : 
con 
A 


16 NOVEMBER 1951 


837-1951 


EXPERIENCE & DEVELOPMENT 
IN HIGHEST QUALITY STEELS 


contribution to industry is 
world wide, whether it be steels 
for engineering, shipbuilding, 
automobile, aircraft, road and 
rail transport or for the most 
minute mechanisms of the pre- 
cision engineering industries. 
Firth Brown Steels are used for 
parts of the Armstrong Whit-- ~ ~~ 
worth ‘‘Apollo.’’ 


LIST OF PRODUCTS 


Forgings—Light and Heavy for 
Special and General Engineer- 
ing 

Forged Stee! Drums and 

Pressure Vessels 

Hardened Steel Rolls 


Carbon and Alloy Steel Bars and 
Billets 


Tyres and Laminated Springs 


High Speed and Too! and Die 
Steels 


Steel Castings 


Write for the 
Firth Brown Buyers’ Guide 
for further particulars. 


THOS. FIRTH & JOHN BROWN LTD., SHEFFIEL 
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DE HAVILLAND COMET... 


wl | 


Although ground starting of the jet engines is the normal procedure, these batteries have been specially 


designed to start the Comet from inside the aircraft when required. On test recently a fully charged 
24 volt set of batteries gave six successive starts without any charge during the intervening 5-minute 


rest periods. An exceptional performance for a 60 ampere-hour battery weighing only 523 Ib. 


DAGENITE AIRCRAFT BATTERIES 


AND RADFORO 


GROSVENOR GARDENS 
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* From Greenland’s icy mountains, to India’s 

coral strand . . .” the Sealand is perfectly at 

home. Difficult terrain of almost any kind is its 

happy hunting ground, whether it consists of mountainous, 
forested country or scattered tropical islands. 

Restricted landing facilities are no worry at all to 

this versatile amphibian which is quite content with even 

a restricted stretch of water. And no less varied 

than the areas in which it is capable of operation, 


are the uses of the Sealand—an extremely 

comfortable passenger transport, it is also 

a highly profitable freighter, or both. It converts 

easily and can undertake survey work, coastal patrol, 
air-sea rescue, air charter, foresfand fishery 

service and innumerable other tasks efficiently and 

at a reasonable cost. In a phrase—the Sealand provides a 
simple answer to a great many apparently difficult 
problems of aircraft operation and navigation 


Shorts 
SEALAND AMPHIBIAN 


Designed for Areas where Freight and Passenger Carriage is impracticable for Normal Aircragt 


@3 


SHORT BROTHERS & HARLAND LIMITED, QUEENS ISLAND, BELFAST. London Office: 17 GROSVENOR STREET, W.1, 
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The advancement of British Designers 


and Constructors to their present 


assisted by the development of ultra 


leading position has been materially 
light components. The Magnesium 
Alloy products of Essex Aero Ltd. 
are used in many of Britain’s finest 
aircraft, and whether in the form of 
tanks and other fabrications or 
ne high standard and properties have 
given designers and constructors that 
added. power to their elbows which has helped them to reach 
“the foremost position in the world. 


alloy 


ultra tight components 


Approved & A.R.B 


ESSEX AERO LTD., THE AIRPORT, GRAVESEND, KENT. 


Phone: GRAVESEND 4261: (4 lines) 
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AIRCRAFT FINISHES 
are used on the Armstrong Whitworth N.F.II 


Now in quantity production as the standard all-weather night 
fighter for the R.A.F., for Western Union Defence and N.A.T.O. 
the N.F.11 has a crew of two, powerful armament and is equipped 
with radar. This machine is one of the many modern aircraft 
finished with high quality materials manufactured by Titanine. 


Apply for demonstration and particulars from 


TITANINE LIMITED 


COLINDALE - LONDON - N.W.9 
Telephone : Colindale 8123 (6 lines). 
Factories Associated Companies 
LONDON - SURREY - SCOTLAND U.S.A. and HOLLAND 
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There’s a place for YOU 


By volunteering now for part-time service with the Royal Air 

Force you will be helping to meet one of Britain’s most urgent ---in the 
needs : a trained reserve of men and women on whom it can 

count in an emergency. 

If you want to continue to fly, here is your opportunity. ¢ 
If your interests are in ground jobs, you will find you are e2 
able to do vital work that gives you useful new skills or 
improves old ones. But whether you choose to serve in 
the air or on the ground the close association with the 
Royal Air Force will give you new experiences and fresh 
companionship that you can gain in no other way. And you 
will have that supreme satisfaction of knowing that you, at 
least, have shown your awareness of the urgency of the 
times we live in. Send for full particulars now. 


TO: ROYAL AIR FORCE (F.R.67B) VICTORY HOUSE, LONDON, 


Please send particulars of part-time service with the R.A.F. 
(Applicants from British Isles only) 


NAME..... 


ADDRESS ...... 


Uf ex-R.A.F. or W.A.A.F. please give rank, trade and number). 


Xe Lf you are between 14 and 17 — and keen —join the AIR TRAINING CORPS *% 
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GYROSYN COMPASS 


Standard equipment for the 
Services and Civil airlines. 


ELECTRIC GYRO HORIZON 


The latest Sperry instruments have been designed 
and, approved for the complete range of aircraft 
from jet fighters to heavy jet bombers, from 
training aircraft to civil transports. 


THE SPERRY GYROSCOPE CO. LTD., GREAT WEST ROAD, BRENTFORD, MIDDLESEX. 
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‘SINGLE DRAG’ 


The design benefits of a single engine formula 


DOUBLE THRUST 


The practical benefits of twin-engine power 


FAIREY GANNET 


(FAIREY 17) 


ARMSTRONG SIDDELEY ‘ DOUBLE MAMBA’ 
TWIN-ENGINED @ ANTI-SUBMARINE @ CARRIER-OPERATED 


CHOSEN FOR SERVICE IN THE ROYAL NAVY 
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First Aeronautical Weekly in the World 


Founded 1909 


AIRCRAFT ENGINEER No. 2234 Vcl. LX. FRIDAY, 16 NOVEMBER 1951 


EDITOR 
MAURICE A. SMITH, D.F.C. Lessons from Convair 
ASSISTANT EDITOR LITTLE time having passed, the effects of cerebral indigestion incurred through the 
H. F. KING, M.B.E. recent Anglo-U.S. Aeronautical Conference at Brighton are now beginning to wear 
seoeetn animes off, and one is the better able to assess the relative qualities of the papers pre- 
C. B. BAILEY-WATSON, B.A. | Sented. Such a task is inevitably invidious, and we shall do no more than state that, 
| in our opinion, the outstanding contribution was the lecture on high-speed hydro- 
podngend eae dynamics given by Mr. E. G. Stout. 
| We give this lecture (reported ip our issue of October 26th) pride of place because 


_ Mr. Stout told of developments at Convair which have not only been proved to relieve 
Editorial, Advertising and the flying-boat of some of the more formidable limitations imposed by adherence to the 
Publishing Offices: | theories of naval architecture, but which (and far more important) hold excellent promise 
DORSET HOUSE, | of making marine aircraft aggressively competitive with their land-based counterparts 
STAMFORD STREET, —or even superior to them. Length beam ratios of the order of 10 and 12:1, so long 
| thought impracticable, have been demonstrated to be not only feasible but widely 


LONDON, S.E.1. 
| advantageous. The discovery of “spray-dams” has at one and the same time reduced 
Telethon Weerice 3393 (Olmay | _ the Spray-making of a planing hull and rid the aircraft of the incubus of chines. Again, 
| the Convair Skate project is of a kind to shatter the traditional trammels of marine 
einiieittiiiaeins aircraft design, for the hull is blended into the wings and, incredible though it might 
anenietncaae’ seem, has buttock sections of high Mach number comparable with those of the wing 
COVENTRY sections. 


8-10, Corporation Street. 
Telegrams, Autocar, Coventry. 
Telephone, Coventry 5210. 
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If these revelations by Mr. Stout were not enough to give his audience furiously to 
think, then his relation of the use of free-body dynamically-similar models was amply 
sufficient to produce the same effect. By using radio-controlled dynamically-similar 


pi. gia | models—a development of the studies initiated in this country of Coombes, Perring, . 
Telegrams, Autoprets, Birminghom. | Johnstone and Hutchinson—Convair are able to obtain almost the whole test-flight 
Telephone, Midland 7191 (7 lines). | data of a design before the full-scale prototype even exists. What this means in con- 
MANCHESTER, 3 | servation of man-hours, materials and money is fantastic. At the present time, a 
bt ory Bees | prototype fighter aircraft cannot be built in this country in under about twelve months; 
Telephone, Blackfriars 4412 (3 lines), | it COSts tens of thousands of pounds, it may need slight or considerable modifications, 
Deansgate 3595 (2 lines). | which takes up more time; only then, and if no one changes his mind, can production 
GLASGOW, C.2. | start. But the use of free-body models is not confined to obviating the need for a proto- 
Fad ase Sg | type—a prototype, that is, in the present meaning of the term. By the use of such model 
Telephone, Central 1265 (2 lines). | technique, any number of variants of the basic design theme can be explored and their 
individual characteristics assessed. In this sense, the technique serves as a dynamic 
SUBSCRIPTION RATES | physical continuation of the purely theoretical work of the design-study whilst, at the 
ee se oe same time, it offers an immeasurable widening of the practical field of design exploration. * 
SC ae BA. Mr. Stout told us that the small models take about 1,200 man-hours and the big 
| ones about 4,000 man-hours to build. Cost is thus largely a function of rates of pay. 


| But cost is less important than time. Unfortunately, this country exists today in a 
| state of sub-surface tension engendered by having to re-arm in case it has to fight 
another war. On this page last week prominence was given to Air Chief Marshal Sir 
Guy Garrod’s statement on the perilous state of Britain’s re-armament production 
resources. There just are not sufficient men working in the vital industries, and the 
IN THIS ISSUE: aircraft industry needs the largest single number. 
The use of dynamically-similar models would not, of course, free many men for 
Himalayan Airlift- - - 610 | other work, for the number of operatives engaged in building experimental types is 
| relatively small. The real importance is the saving in time. Production cannot start 


ipa n 
is sh on me -” | until the design is proved, and proving the design takes another six to eight months 

gh-speed Flutter - - 619 on top of the 12 to 15 months absorbed in building a prototype. A minimum of about 
Aerobatic Team - - - 621 | two years is thus used up in prototype work before production can start. That two years 
Bitsand Pieces- - - - 624 could, we suggest, be reduced to about twelve months by using the free-model 


technique. There may be snags—almost certainly there are—but we cannot conceive 
Refuelling Requirements 625 that they are likely to be comparable with those that now face the aviation industry 
Keeping Them Airborne- 627 and the country. 
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HIMALAYAN AIRLIFT 


Tales of Not-always-fair Kashmir, where Peaks under 10,000ft 
Count as Foothills - - By Capt. P, J. MASSEY 


ORIENT AIRWAYS, Pakistan’s nationalized airline, operate entirely within that 
country’s borders. Among the main airports which they use are those at Karachi, 
Rawalpindi, Lahore and Peshawar; the last-named—an R.P.A.F. airfield—is the base 
for the remarkable operation described in this article. The pilots who fly the Orient 
Dakotas include Britons, Australians, New Zealanders, Americans, and a few Poles and 
others from the European Continent. Among them is the author, who joined the com- 
pany in 1948 and has recently returned to Britain after 2,500 hours’ flying on the Gilgit 
Airlift. His 24 years of flying include two spells of R.A.F. service (1927-33 and 1939-45); 
he has studied as a doctor, and done aerial-survey work in South Arabia and Somaliland. 
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INCE the commencement of the Kashmir Incident an 
unorthodox but unquestionably efficient airlift has been 
maintained across a remote part of the Himalayas, with 

the mud-hut villages of Gilgit and Skardu as the objectives 
of the aircraft engaged. 

But for the Dakotas which roar back and forth between 
Peshawar (the base of operations) and the above-mentioned 
villages, half a million people 'would have faced possible 
starvation. These two places are keypoints on the caravan 
routes that serve a Himalayan area about the size of Europe. 
Before the Kashmir Incident supplies reached them along 
the mule-caravan route from India, and by way of other (yak) 
tracks from the U.S.S.R. and Red China. But the cease-fire 
line through Kashmir cut these trade routes from India and, 
with the closing of the route from Red China and the 
U.S.S.R., supplies had to be ferried in by air to Gilgit and 
Skardu, for distribution to outlying settlements by yak, 
camel, donkey, mule and back-packing coolies. 

Flying in this part of the world offers considerably greater 
problems than those presented by airlifts elsewhere, not 
excluding that across the famous Hump from Burma into 
China during the war. Aircrew in this Gilgit Airlift (as it is 
now called) do not have the benefit of oxygen, in spite of the 
fact that they are required to fly at heights exceeding 20,000ft. 
There are no meteorological facilities, or radio aids; and no 
maintenance facilities at Gilgit or Skardu, where the airstrips 
are hemmed in by mountains. Maps of the area, too, are 
inaccurate. 

We normally fly at 12,000ft to 15,000ft up the valleys, but 
in bad weather we may go down to within a few hundred feet 
of the Indus, or climb to as much as 22,000ft. I have myself 
climbed out from Gilgit at 22,o0o0ft. Often the valleys narrow 


The Gilgit Airlift area, with spot heights of airfields and some of the 

principal peaks. Until flying started in this area, hundreds of the peaks 

had never before been seen by man and they are therefore un-named. 

Capt. Massey and his fellow-pilots have given names to some of them, 

such as *‘The Fan"’ (20,000ft), between Astor and Skardu. The whole of 
the shaded area lies above 10,000ft. 


e 
PESHAWAR 


Mt. Haramosh (24,700ft) seen from the south—a photograph taken on 
the 14,000-ft climb to cross the Sarkur Pass. Turn right (says the author) 
up the valley for Skardu; turn left for Gilgit. 


so that a turn would not be possible as, at 10,000ft, both 
engines are on full power already; and mountains rise to 
heights of up to 28,oooft within a mile or two of the tracks. 

At one point on the Himalayan Airlift one can see seven or 
eight of the world’s highest mountains—Nanga Parbat 
(26,660ft), a great granite massif that rises in leaping walls; 
K2, or Mount Godwin Austen, the second highest peak in the 
world, only 1,oooft lower than Everest itself; Haramosh 
(24,270ft), Rakoposhi (25,500ft)—all of them to the north-east. 
To the north are the Great Karakoram and Hindu Kush 
ranges, with peaks rising to 25,oooft. Anything under 15,000ft 
is referred to as “the hills,” and the range upon range of 
10,000-ft peaks are dismissed as “‘foothills.”” 

Over and through this wild and inhospitable country the 
Dakotas of Orient Airways fly from two to ten trips a day, 
carrying food, machinery and passengers between Peshawar 
(in the North-West Territories of Pakistan) and the remote 
villages of Gilgit and Skardu. 

I, myself, have flown 1,010 trips on this “‘run”’ and, all told, 
the better part of 5,000 tons of freight have been delivered, 
including a small steam-roller and several jeeps. 

When the first jeep was landed at Skardu the local natives 
thought it was some new kind of animal. Indeed, our request 
for water with which to top-up the radiator was answered 
with a bowl of milk and a truss of hay ! 

The only flat area for the construction of an airstrip lay 
across the local cemetery, and here the construction engineers 
(who reached Skardu by caravan) faced their first difficulty : 
the local people refused to allow their dead to be disturbed. 
However, the problem was overcome by suggesting that they 
would not be inconvenienced if the strip was laid over the 
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**Ada,"" one of the company’s 
Dakotas, on the airfield at 
Skardu; a native carrier is 
taking the last load of flour from 
the freighter. Mt. Haramosh and 
neighbouring peaks form a 
dramatic backcloth to the scene. 


cemetery. To this the locals agreed. Unfortunately, the 
construction gangs were not sufficiently liberal with the 
dressing of earth they laid over the cemetery, and the result 
was that the dead of Skardu are sometimes more than dis- 
turbed—by the wheels of heavily-laden Dakotas breaking 
through into their graves ! 

Skardu airstrip lies at 7,000ft a.s.1., and was, originally, only 
gooyd long; now this mud-flat strip has been lengthened to 
1,600yd. Putting down a Dakota on gooyd at 7,000ft a.s.l. on 
a hot, turbulent afternoon when there is no “going round 
again,” and with a load of 6,500lb, is quite good practice, and 
few of the pilots on the Airlift now have to use the extension. 
Landing is invariably made to the south-east, regardless of 
the wind, and take-off in the opposite direction. 

From the pilot’s point of view, Gilgit is simpler. The air- 
strip there comprises 2,000yd of grass and sand and, although 
it slopes to the north and is rough and bumpy, it is adequate. 
But the approaches are difficult, for high ground blocks both 
ends to within sooyd of the runway. 


Two-way Fuel 

On neither of these strips is there airfield equipment : 
no hangars, no radio control, no maintenance or re-fuelling 
facilities. Our aircraft carry a good reserve of fuel, so that 
they can make the return trip in the event of emergency 
during the outward flight from Peshawar. When snow covers 
Skardu you must decide from the air whether it is safe to 
land, and if the decision is “‘no,” then you promptly turn 
back to base. 

From the plains to Gilgit takes 14 days by mule caravan. 
By air the time is 1} hours. From Skardu to Peshawar would 
take the better part of a month by caravan; by air it takes two 
hours, given good weather. Freight carried has included 
steel rope, cows, beds, tin trunks, rice, spices, and skins. The 
steel-rope cargo incidentally, was in three 2,000-lb drums 
which broke loose during extreme turbulence and threatened 
to roll through the side of the aircraft into the Indus, 
15,000ft below. 

Passengers range from government officials to shepherds on 
the first leg of their pilgrimage to Mecca. 

In view of the terrain, and the complete lack of airfield 
facilities, it is perhaps creditable, if not remarkable, that the 
Airlift has completed 12 million passenger-miles without one 
mishap, apart from disturbing a few of Skardu’s dead. Of 
course, the pilots have had their moments. We experienced 
three engine failures during periods of bad weather, when the 
Dakota needed every ounce of power available; we had a 
forced landing at Chila, because of bad weather. But such 
incidents, fortunately, provided nothing more than temporary 
excitement. 

The Commander-in-Chief of the Pakistan Army, General 
Sir Douglas Gracey, has referred to the Airlift as “Operation 
Guts.” But my most vivid memories of over a thousand 
flights on the job are of the thousand arguments with airstrip 
labour—and of ten thousand mountains stretching away into 
the dim recesses of Tibet, China, and the Soviet Union, 
many of them never before seen by Man. 


(Above) Part of the 20,000ft range overlooking the Kagan Valley, 

photographed by the author, from the north, at 18,000ft. (Below) 

The Skardu Valley as seen by Orient Airways’ pilots approaching 
from the west. 
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ENTEBBE OPENS 


Uganda’s Magnificent Land-and-water Airport 


HE extended land-and-water airport at Entebbe, 
Uganda, was formally opened last Saturday, November 
roth, with ceremony befitting its importance both in 
situation on international routes and in relation to its future 
use by civil and military jet aircraft. B.O.A.C.’s Comets, of 
course, will be the first civil users in this category. 

Entebbe is on the direct route from Europe and the Middle East 
to the Rhodesias and South Africa, and it also serves the internal 
routes linking important East African centres with the Belgian 
Congo and West Coast territories. Militarily, it is of importance 
because it lies on the route between the Middle East and South 
Africa recently surveyed by the R.A.F. for jet aircraft. ’ 

Outstanding advantages of the Entebbe site, which lies alongside 
Lake Victoria, are consistently good weather and unobstructed 
approaches. Its history goes back to 1928, when Sir Alan Cobham 
put down his Short Singapore on the lake during his great survey 
flight round Africa. Entebbe was used on the Cairo-Cape air- 
mail service in the nineteen-thirties, and subsequently by Imperial 
Airways. It then grew slowly but steadily until 1945, when the 
major reconstruction and enlargement programme commenced. 
The two 900-yd grass landing strips have now been replaced by 
two bitumen-sealed runways, one of them 3,300 yd in length— 
the largest in Africa. The terminal buildings are in keeping with 
the scale of the project, which, in qll, has cost some £350,000. So 
far as the water base is concerned, Lake Victoria offers runs of 
many miles, and will be ideal for such ultra-large craft as the 
Saunders-Roe Princesses. 

Watched by 40,000 people, mostly natives in colourful dress, 
Saturday’s opening ceremony was performed by Uganda’s Acting 
Governor, Mr. H. S. Potter, C.M.G., who characterized the 
development of the site as ‘‘an act of faith by the British Govern- 
ment in the future of air transport of freight and passengers and 
in the future of Uganda.”” The Commissioner of Transport for 
East Africa, Sir Reginald Robins, ‘C.M.G., O.B.E., M.L.A., said 
that East Africa—Uganda, Kenya and Tanganyika—was “one big 


U.L.A.S. CELEBRATES 


that of the University of London is one of the oldest, 

for it was formed in 193s (those of Oxford and 
Cambridge had been inaugurated in 1925). London’s great 
university, with its multiplexity of colleges spread over a 
hundred square miles of the Metropolis, has some problems of 
a kind unknown at the more compactly situated seats of 
learning; equally, however, the same circumstances provide 
some first-rate recruit-material for the Squadron, especially 
as science, engineering and other modern studies play so 
large a part in the University’s curricula. 

And certainly the necessary enthusiasm is there, as was clearly 
apparent at last Friday’s U.L.A.S. annual dinner (and a very good 
dinner, too, if we may say so), held at the Park Lane Hotel, Lon- 
don. Some 130 members and guests attended, with Air Chief 
Marshal Sir Leslie N. Hollinghurst, K.C.B., K.B.E., D.F.C., Air 
Member for Personnel, as senior officer present. Others who had 
accepted invitations included Major-General P. H. Mitchiner, 
M.D., C.B., C.B.E., M.S., L.R.C.P., F.R.C.S., T.D. (chairman of 
the University’s Military Education Committee); A. V-M. D. 
Macfadyen, C.B., C.B.E., Assistant Chief of Air Staff (Policy); 
A. V-M. W. J. Seward, C.B., C.B.E., A.O.C. No. 61 (E) Group; 
A. V-M. C. A. Stevens, C.B., C.B.E., M.C., S.A.S.O. of Home 
Command; and Sir Robert Watson-Watt, C.B., LL.D., D.Sc., 
F.R.S., the distinguished radar expert. Envoys from the Squad- 
ron’s friendly rivals included W/C. P. Baldwin, C.O. of Cambridge 
University Air Squadron, and S/L. J. F. J. Dewhurst, D.F.C., 
C.F.I1. of Oxford University Air Squadron. 

To the U.L.A.S. C.0., W/C. A. V. Rogers, A.F.C., fell the duty 
of proposing “The Guests.”” Reviewing a good year’s work, he 
said that “still harder’’ flying tasks had been set and target figures 
not only reached but exceeded. A great deal of this success was due 
to the help and co-operation of the University authorities, par- 
ticularly the Military Education Committee. 

One of the officers of that committee was Professor G. T. R. 
Hill (of Pterodactyl fame), without whose presence—he had been 
a member of the Squadron since 1935—a U.L.A.S. dinner was 
unthinkable. W/C. Rogers recalled that at this year’s summer 
camp at Leuchars the Professor had landed without using flaps, 


O* the 17 University Air Squadrons now in existence, 
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Situation of the new airport and its approaches. 


economic unit,” and that the airport would benefit all three terri- 
tories. 

When Mr. Potter had declared the airport open, the Union Jack 
was broken from the control-tower mast-head and a flight of 
R.A.F. Vampires, on a survey flight from Suez to South Africa, 
took off to give a brilliant aerobatic display. 

Among civil aircraft to be demonstrated were a B.O.A.C. 
Hermes IV, B.E.A. Viscount, Ethiopian Airlines’ Convair (with 
R.A.T.O.), and the Viking of Crewsair, Ltd., in which a number 
of the visitors to the ceremony had been flown out from England. 

Both on this and the following day, the guests were treated to 
an elaborately organized programme of sight-seeing trips by coach, 
launch and civil aircraft to places of interest and scenic beauty. 

Among those who had accepted invitations to the opening were 
A.V-M. Sir Victor Tait (B.O.A.C.), M. Raymond Dupré (Air 
France), A. Cdre. L. T. Pankhurst (A.O.C., East Africa), Sir 
Alfred Vincent (East African Airways), Capt. Stacey Colls, R.N 
(Director of Civil Aviation, East Africa) and Capt. Dudley Travers 
(one of the first Imperial Airways’ pilots to use Entebbe). 

The Editor visited Entebbe for the ceremony, and his impres- 
sions, together with an account of some air tours he is now making 
in the Belgian Congo, will be published in our pages on his return. 


thereby incurring the customary fine of two-and-six, which was 
duly paid—by cheque. 

Replying, A. V-M. Seward recalled that he himself could claim 
a connection with the University by virtue of the fact that in 1927 
he took a post-graduate course in meteorology at Imperial College 
(“in those days we G.D. officers had to get promotion somehow, so 
the only way was to specialize’); he then went to look after the 
weather in Iraq, where his forecasts were either “hot’’ or “‘cold”’. 

After an enigmatic but loudly cheered reference to a certain 
altitude record and the Festival Skylon, the Air Vice-Marshal went 
on to say that he had been greatly impressed by the Squadron’s 
turn-out at the badge-presentation parade and by their formation 
flying at the summer camp. He next quoted the flying total for the 
year (January to October): 11,604 sorties and 5,563 hours, all 
without a fatal accident. U.L.A.S. were thus slightly below 
C.U.A.S. in the number of sorties, but up on hours. Probably 
the fact that the Squadron’s airfield at Booker was not too easily 
reached had something to do with this ratio. 

The Air Vice-Marshal concluded: “The Service wants young 
aircrew of your calibre for its future leaders. Today, messing and 
other expenses are being strictly kept down, and the Royal Air 
Force can offer a professional career that compares with any.” 

The story of the unit’s progress from the time it was formed in 
193§ with an establishment of 25 was related by Col. P. Crowden, 
O.B.E., D.Sc., M.R.C.P., M.R.C.S., T.D., in proposing the toast 
of “The Squadron.” The reply was by a member, F/O. W. H. 
Walter (Royal Veterinary College), whose cheerfully libellous 
speech, since it carried the privilege of neither Parliament nor 
Court of Law, had better go unrepeated in these circumspect 
colums, 

Later, at S.H.Q. at South Kensington, we heard more about 
the U.L.A.S.—for instance, that by the time its members are 
readv for National Service they have done between 150 and 200 
hours’ flying, and can therefore go straight into an F.T.S.; that 
during the past year 20-odd cadets who have been with the Squad- 
ron for only that period have obtained their Instrument Ratings; 
and that the recently established Fighter Control Unit could do 
with more members—some people feel that women should be made 
eligible; there are plenty in the University, thev say, who would be 
capable of learning this specialist job and carrying it out i b 
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Nenes for Canada 


A SUM totalling about £8,900,000 in dollars is said to be in- 
volved in an agreement by which Rolls-Royce, Ltd., will 
provide Canada with Nene turbojets for the Lockheed T-33 
trainers to be built by Canadair, Ltd., in Montreal. Rolls-Royce 
will make such use of existing Canadian facilities as is possible 
without interfering with the present Canadian defence programme. 
They plan, on their own account, to provide certain assembly and 
test facilities. 

Lord Hives, chairman and joint managing director, confirmed 
in Montreal that Rolls-Royce, Ltd., had received a letter of intent 
from the Canadian Government instructing them to proceed with 
the necessary arrangements. He also stated that the company have 
had in mind for some time a broadening of the basis of activity 
of Rolls-Royce (Montreal), Ltd., and that option has been secured 
on land where the company intended to erect a new plant. 

The programme is likely to fall into three phases: (1) complete 
Nenes being imported from Derby; (2) assembly and testing facili- 
ties coming into operation in Canada; and (3) Canadian resources 
being utilized on an increasing scale. 


A.P.R.A. Dinner 


T= guests of honour at the fifth annual dinner of the Air 
Public Relations Association, held in London on Friday last, 
were Viscount Swinton, Chancellor of the Duchy of Lancaster, 
Lord De L’Isle and Dudley, V.C., Secretary of State for Air, 
- ~~ Chief Marshal Sir Arthur Sanders, Deputy Chief of the 
ir 
In his reply to the toast of the Air Ministry and the Royal Air 
Force, the S. of S. stated that, since the beginning of the crisis in 
t, Transport Command had flown-in 10,000 troops and 350 
guns and vehicles. 


A.T.A. Roll Dedicated 


At a special service held in St. Paul’s Cathedral last Sunday, 
November 11th, the Memorial Vellum of the Air Transport 
Auxiliary was dedicated and placed in the Cathedral library. ie 

k contains the names of the 173 men and women of the A.T.A. 
who lost their lives whilst ferrying aircraft from factories to the 
R.A.F. during the war. The d>cument, which is the gift of Mr. 
Gerard d’Erlanger, C.B.E., who commanded the A.T.A. through- 
out the war, is bound in blue leather and carries the inscriptions 
on 20 pages of fine parchment. 

The Rev. Marcus Knight, Canon in Residence, received the 
book for dedication at the High Altar from Mrs. Anne Wood 
Kelly, one of the American women pilots who came to Britain to 
join the A.T.A. She wore her war-time uniform, and was accom- 
panied by four of her one-time colleagues. 


NOW IN OFFICE 


Mr. Nigel Birch (left) and Lt. Cdr. Gurney Braithwaite, who, as we 

recorded last week, have respectively been appointed Parli y 

Under-Secretary of State, Air Ministry, and Parliamentary Secretary, 

Ministry of Transport and Civil Aviation. Mr. Birch served in the Army 

during the 1939-45 war and Cdr. Braithwaite in the Navy during the 
1914-18 and 1939-45 wars. 


ADAPTABLE : Lying yacht-like alongside the pontoon landing-stage of the 

Seignory Club, Quebec, is the Short Sealand which is now nearing 

the end of its remarkable demonstration flight round the Americas 
(see page 626). 


A. Cdre. T. C. Bird 


H's many friends in the Service, and elsewhere, will learn with 

sorrow of the passing of A. Cdre. I. C. Bird, O.B.E., who died 

in hospital in Moscow on November 7th after a sudden illness— 
which culminated in pneumonia—at the early age of 42. 

A. Cadre. Bird was British Air Attaché in the Soviet capital, a 

t to which he was appointed in January, 1950. Before that he 

d been in New York as Senior R.A.F. Officer to the Military 
Staff Committee of the United Nations. 

A fluent speaker of Russian, he had made an earlier duty-visit 
to the U.S.S.R. when, as a member of a British military mission, 
he had been sent to Moscow within a few hours of the German 
invasion of the country in June 1941. 

A memorial service to Air Cire. Bird was held at the British 
Embassy in Moscow last Saturday, attended by the British 
Ambassador and o-her o‘ticials, and by the widow. The funcral 
had taxea place on the pevious day. 


Forth from Filton 


| ig Friday, November 9th, the first Bristol 171 helicopter 
for British European Airways left Filton on its delivery flight 
to Peterborough, where the B.E.A. Helicopter Unit will conduct 
the development flying. Capt. “Jock”? Cameron of B.E.A. col- 
lected the aircraft, which is registered G-ALSR. 

On the same day another notable—and longer—delivery 
flight started from the Bristol Company’s airfield, when the first 
Freighter ordered by the R.C.A.F. left for Prestwick prior to an 
Atlantic crossing via Keflavik and Goose Bay. The final destina- 
tion was Edmonton, to be reached via Montreal and Winnipeg. 
Silver City Airways, who operate Bristol Freighters on their 
cross-Channel ferry services, provided the crew, consisting of 
Capt. L. A. Madelaine and M. V. Cole, the latter combining the 
duties of navigator and radio officer; also on board was Bristol 
airframe engineer Peter May. In the hold was a spare Hercules 
engiae, plastic-packiged. 


Two Important Lectures 


NAMES of those who are shortly to deliver two “‘classic”’ lectures 
have been announced by the Royal Aeronautical Society, 
though few further details are yet available. Given alternately in 
London and Paris, and due this time to be in the latter city, the 
Fifth Louis Bleriot Lecture is to be delivered (in February) by 
Mr. H. Knowler, A.M.I.C.E., F.R.Ae.S., director and chief 
designer, Saunders-Roe, Ltd. 

Sir Harry M. Garner, C.B., M.A., F.R.Ae.S., Chief Scientist to 
the Ministry of Supply, is to give the Fortieth Wilbur Wright 
ng ap Lecture, which usually takes place on the last Thursday 
in May. 

In the case of the Louis Bleriot Lecture, it is the custom for the 

aper read in London to be by a Frenchman, and that in Paris to 
S by an Englishman. The Parisian audience are members of the 
Association Frangaise des Ingénieurs et Techniciens de |’Aéro- 
nautique. The first of the series, in Paris in 1948, was by A. Cdre. 
F. R. Banks, who lectured on The Art of the Aviation Engine; in 
the following year MM. Brocard and Hussenot spoke to an R.Ac.S. 
audience on French aerodynamics; in 1950, Sir Frederick Handley 
Page went to Paris with a lecture on speed, safety and economy in 
aircraft operation; and th’s year M. Maurice Roy, who is an 
author ty on gas turbines, came to London to lecture on Power 
versus Weight in Aviation. ; 

A similar convention is followed in the case of the Wilbur 
Wright Memorial Lecture, the history of which is very much older, 
for the first of the series was given in 1913 by Sir Horace Darwin, 
who spoke on Scientific Instruments, their Design and Use in 
Aeronautics. The series continued unbroken by either of the two 
world wars, and the 1951 lecture was delivered by Mr. A. E. 
Raymond of Douglas Aircraft, who addressed the R.Ae.S. on 
The Well-tempered Aircraft. (This was an exception to the Ma 
date tradition, made in order to take advantage of the Anglo- 

ican Convention last September.) 
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Danish Air Force Commander 
DENMARR’S new Air Force chief is Col. 
Finn Lambrechts; he succeeds Lt. Gen, 
Bjarne Wen, who has been appointed Nor- 
wegian representative at General Eisen- 
hower’s headquarters. Col. Lambrechts, 
who was commissioned in the Navy in 
1921, obtained his wings in 1924. For 
the past five years he has been A.O.C. the 
Vestlandet Air Command. 


The Mighty Mouse 

SINCE a variety of hawk which feeds 
principally on field-mice deserted the Cape 
Province (South Africa) area, the mice have 
increased to such an extent that their 
burrowings have undermined the runway 
at Kuruman Airport. It has been declared 
unfit for use, and may have to be relaid. 


Instantaneous Bearing 

FOR over a year past, Marconi Type AD. 
200 V.H.F. direction-finding equipment 
has been installed at the English Electric 
Company’s airfield at Warton and at de 
Havillands, Hatfield. So successful has the 
equipment proved that at least four other 
installations are shortly to be madé. The 
console in the control tower is furnished 
with a dial graduated in 360 deg and, when 
an aircraft “‘speaks’’ to control, its bearing 
is instantaneously registered on the dial. 
The pilot can thus immediately be told his 
bearing-to-base. 


A Danish A.O.P. 

DEVELOPED from the KZ VII Lark, a 
new light aircraft, the KZ X, has been 
produced by Skandinavisk Aero Industri, 
Copenhagen. Designed by K. G. Zeuthen 
and Bjérn Andreassson and first flown in 
October, it is a two-seat braced-high-wing 
monoplane with a fixed divided under- 


SABRE SHIPMENT: F-86s of No. 410 Squadron, R.C.A.F., being taken aboard the Canadian Carrier 
‘Magnificent’ for ferrying to Glasgow, where they were due to arrive early this week. Of the 48 


aircraft, 38 received full transit-preservation treatment; the rest were temporarily protected. 


carriage and a tailwheel. It is powered by 
a 145 h.p. Continental with a constant- 
speed airscrew. It is to be used as an air 
observation post for the Danish Army 
(12 have already been ordered) and for this 
reason the seating has been placed in tan- 
dem; there is room for an additional seat. 
Leading dimensions are: Span, 30ft r1oin; 
length, 21ft 4in; height, 6ft r1in; all-up 
weight, 1,8751b; maximum speed, 133m.p.h. 


Argentina Upside-down 

THE latest looping “record” has been 
achieved by an Argentinian woman pilot 
with 862 consecutive loops (in 250 minutes) 
in an American light aircraft; she claims 
this as the best-yet by a woman. Evidently 
she was inspired by the 1,090 loops made 
recently in a Piper Cub by an Argentinian 
flying-club instructor. 


Recognition Classic 

ENTRIES are invited by the Aircraft 
Recognition Society for its annual competi- 
tion for the Silver Hurricane Trophy, at 
present held by the West London Aviation 
Club. The contest is to take place in the 
lecture theatre of the Science Museum, 
South Kensington, at '4.30 p.m. on Satur- 
day, January 19th, and A. Cdre. C. H. 
Vasse, C.B.E., Commandant of the R.O.C., 
has consented to act as independent um- 
pire, while Mr. Peter Masefield, M.A., 


right; third from right is Mr. E. S. Greenwood, technical sales manager. 


F.R.Ae.S., will present the trophy. The 
contest is open to three-member teams 
representing recognized clubs or other 
bodies interested in aircraft; details are 
obtainable from the hon. secretary, Mr. 
G. B. Pollinger, 15, Tavistock Street, 
London, W.C.2. 


Recruiting Drive 

DESCRIBED by a local newspaper as 
“one of the most attractive and well-laid- 
out recruiting centres in the country,” the 
R.A.F, Recruiting Centre at Eden Street, 
Kingston-on-Thames, is reported to have 
dealt with over 600 candidates for aircrew 
and groundcrew duties since last June. 


Development Mission 

A MISSION to discuss closer co-ordina- 
tion between Australia and the United 
Kingdom on aircraft and equipment 
development is on its way to Australia by 
air at the invitation of the Australian 
government. Due to arrive in Australia 
tomorrow, November 17th, the party is 
headed by Mr. S. Scott-Hall, Director- 
General of Technical Development (Air), 
Ministry of Supply. The other members 
are: A. Cdre. H. V. Satterly, Director of 
Operational Requirements (A), Air Minis- 
try; Mr. W. G. Downey, Assistant Secre- 
tary, Air Division (Ministry of Supply); 
and Mr. S. F. Follett, Director of Instru- 
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E.T.P.S. TAKE A LOOK : The variety of uniforms typical of the Empire Test Pilots’ School was in evidence at Hucclecote recently, when a party visited " 

the Gloster works. On the extreme left is S/L. Waterton, the Company's chief test pilot; ‘‘Cartwheel’’ Zurakowski, assistant C.T.P., is second from a 
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Ib. per sq. in. 


The heart of the Messier 4000 Ib/sq. inch hydraulic system 
is a seven piston swash plate pump, engine driven or 
directly coupled to a high speed electric motor. 
Electric drive offers many advantages in installation 
_ and functioning which offset the weight of .che motor 
itself 
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A question of training . . . Take 
a typical Viking crew in a typical year. 
Altogether its three members will spend, 
between them, a total of about 20 training 
hours in the air. And each pilot will put in 
a minimum of 32 hours in Link Trainers. 
New Pilots A great 
many BEA aircrew mem- 
bers, of course, spend 
considerably more hours 
than that in training. 
On joining us, for |ex- 
ample, pilots take inten- 
sive technical courses, 
and are instructed in 
the BEA system of navi- 
gation. They practise 
instrument work in Link 
Trainers. They learn to 
handle aircraft in emer- 
gencies, and to fly blind. 
Finally, they have to pass, at least once a 
year, an Instrument Rating check under 
the supervision of a Training Captain 
specially authorised by the Ministry of 
Civil Aviation. 

First Officers First Officers, before 
their, promotion to Captain, take a further 
intensive course in aircraft handling and 


A No. 2 OF A SERIES 


instrument flying. They do between sixteen 
and twenty-four hours flying with the Base 
Training Flight. And even after this 
concentrated training, a First Officer has 
to fly several times under the supervision 
of a Training Captain before his final 
promotion. 

Captains Captains 
are re-tested twice a year 
in instrument flying, let- 
down and emergency 
procedures. They also 
spend regular periods in 
the Link Trainer. Finally 
any pilot about to change 
over to a new type of 
aeroplane is given both 
technical courses and 
special flying training 
before he takes over. 
Even a Captain who 
flies a new type of aeroplane must fly 
at least once over each route as a co- 
pilot. This brief glimpse at our training 
system indicates the nature of the con- 
tinual, strict and intensive training which 
every member of a BEA air crew must 
undergo. This is one rule to which there 
is no exception. 
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HERE AND THERE ... 


ment Research and Development (Ministry 
of Supply). Visits will be paid to research 
organizations and the major Australian 
firms producing aircraft and components. 


An A.T.A. Appeal 


THE A.T.A. ASSOCIATION is making a 
special appeal to its members for donations 
to the Pauline Gower Memorial Fund. 
Connected with the Association’s Bene- 
volent Fund, this scheme provides for the 
distribution of Christmas presents to chil- 
dren named on the Benevolent Fund lists. 
It is suggested that gifts in kind would be 
welcomed. The hon. secretary of the 
A.T.A. Association is Miss Sidonie Bowell, 
25, London Road, Luton, Beds. 


Atomic Bomb from B-29 

FOR the fifth test (on November sth) in 
the series of atomic-bomb experiments 
initiated on October 22nd at the Nevada 
proving-ground 75 miles from Las Vegas, 
a B-29 was employed, flying at 30,000ft. 
No details of the height of the burst have 
been given, but observers said that the 
flash and “ball of fire’? lasted some five 
seconds, and that the subsequent smoke- 
column rose to the height at which the 
aircraft had been flying. The concussion 
was felt half an hour later at Glendale, 
California, 300 miles distant. 


Avons at Glasgow 

FURTHER development of Avon produc- 
tion at East Kilbride, near Glasgow, is 
planned. Sir Patrick Dollan, chairman of 
the town’s corporation, said last week that 
general agreement had been reached on a 
site some distance from the new town, at a 
cost of about £500,000. Employment 
would be provided for 150 technicians and 
specialists. Agreement in principle was 
reached at a conference attended by repre- 
sentatives of Government departments, 
Rolls-Royce, Ltd., and local authorities. 
The Ministry of Supply, who are sponsor- 
ing the project, hope that work on the site 
will start next month and that the factory 
will be in production in about a year. 


THROUGH THE JAWS of a Douglas C-124: This impressive view was obtained during the off- 

loading of casualties brought from Korea to Japan. Visible inside is the detachable flor which, 

when the big transport is used as a troop-carrier, enables 200 fully equipped men to be carried. 

As an ambulance, the C-124 accommodates 136 stretcher cases and 52 medical attendants and/or 

sitting cases. The sloping appearance of the extra floor is an optical illusion caused by the fact that 
the forward part of the main floor, where it joins the nose-ramp, slopes downward. 


IN BRIEF 


ORD DE L’ISLE AND DUDLEY, 
Secretary of State for Air, has ap- 
pointed Mr. T. C. C. James as his private 
secretary, and Mr. D. C. Humphreys as 
his assistant private secretary. 
* * 

Having been appointed Solicitor-General 
in the new Government, Mr. R. E. 
Manningham-Buller, K.C., M.P., has 
resigned the deputy chairmanship of 
Brown Brothers, Ltd. 

* * 

High Duty Alloys, Ltd., announce that 
Mr. L. A. Jarvis and Mr. G. A. Hunt have 
been appointed to the Board. Mr. Jarvis 
has, up to now, been responsible at the 


ENGINEER-IN-CHIEF OF THE ROYAL NAVY: Vice-Admiral the Hon. D. C. Maxwell, C.B., C.B.E., 
recently visited the Belfast works of Short Brothers and Harland, Ltd. He saw preparations for 
Canberra production, and inspected the Mk 3 Solent shortly to be delivered to Trans-Oceanic Air- 
ways, Australia. Seen here, left to right, are Mr. A. C. Patrick (head of lofting department), Vice- 
Admiral Maxwell, Mr. D. Keith-Lucas (chief designer), Col. Pollit and Lt. P. A. D. Fenton. 


company’s three works as assistant general 
manager (works), whilst Mr. Hunt has been 
concerned with commercial policy as 
assistant general manager (commercial). 

* 


Both theoretical and practical aspects of 
the use of the Philips type 48 welding 
electrode are set forth in a copiously illus- 
trated 28-page brochure lately issued by 
Philips Electrical, Ltd. (Industrial Group), 
Century House, Shaftesbury Avenue, Lon- 
don, W.C.2. 

* * 

West London Aviation Club is holding 
a guest night this evening, November 16th, 
at Beaufort House School, Lillie Road, 
London, S.W.6, at 8.15 p.m. Mr. Crewd- 
son, ex-C.A.A. pilot, is to describe his 
flying experiences in Africa. 

* * 

G.E.C. electrical equipment, including 
intercom telephones, ventilation fans, call 
system, “‘localized”’ seat lighting, and com- 
plete galley equipment, is installed in the 
four new V.I.P. Hastings for Transport 
Command. These aircraft were described 
in our issue of October 26th. 


* * * 


To meet the wishes of an overwhelming 
majority of those who took part in the first 
British Plastics Exhibition and Conven- 
tion, last June, it has been decided to hold 
a similar event in 1953, at a date to be 
announced later. The orgavizvers are 
British Plastics, an Associated Iliffe Press 
journal. 

* * * 

A recent statement—quoted and checked 
from usually reliable sources—that Capt. 
A. C. Loraine is holder of Master Pilot’s 
Certificate No. 1 for landplanes and flying- 
boats has been challenged by A. Cdre. G. J. 
Powell, managimg director of Britavia, Ltd., 
who states that the first Master Pilot’s 
Licence endorsed for both land and 
marine types (No. 17) was granted to him, 
as Capt. Powell of Imperial Airways. The 
M.C.A.’s reply to inquiries we have made 
confirms A. Cdre. Powell’s claim. 
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This view, with the author in 
the cockpit, clearly shows the 
clean, lively lines of the 
$.902, which is almost 
suggestive of a baby fighter. 


“FLIGHT” 
PHOTOGRAPHS 


By 
E. A. G. 
RUMBELOW 


First of a New Series on French Aircraft: 


N keeping with the general attitude of enterprise and 
initiative which they have always shown in aviation 
matters—more particularly in the non-military field—the 

French were astute enough to realize, about two years ago, 
the importance of injecting new life-blood into their private- 
flying movement. One of the major troubles at the time was 
a dearth of suitable training aircraft among the flying clubs, 
most of which were still struggling to maintain inadequate 
and astonishingly mixed fleets of overworked and obsolete 
types. 

In France, however, private-flying enthusiasts are fortunate 
in having a complete government department at their 
disposal which—obviously having an eye to the potential 
value of the movement in times of emergency—looks after 
the interests of, and endeavours to foster the growth of, 
sporting flying generally. It was this department, the 
Services de l’Aviation Légére et Sportive, which some time 
ago arranged a design competition for two-seat primary 
trainers. The joint winners proved to be the SIPA S.go1 
and the N.C. 853, and initial orders were placed for 100 
machines of each type, to be delivered to the clubs without 
delay. Deliveries began earlier this year and at the time of 
a recent visit which I paid to France most of the machines 
were already in the hands of the clubs. 

The S.go1 had already attracted attention during its 
appearances at the Brussels and Paris aeronautical exhibitions 
in 1950 and 1951. It had shown itself to be a neat and lively 


A possibly unfair impression, aesthetically, cf the 902’s frontal aspect. 
Note the neat arrangement of carburetter and oil-cooler intakes. 


in the Air 


Lively Performance of a Two-Seat Trainer 


THIS is the first of a series of air-test reports on contemporary 

Continental aircraft. By reason of the fact that these machines 

will be dealt with in national categories, these articles will not 
form part of our normal “In the Air” series. 


little trainer of particularly engaging lines. What seemed 
even more important to my mind, however, were claims that, 
in addition to being an ideal trainer, it made a delightfully 
comfortable touring aircraft with side-by-side seating 
and—having the aerodynamic cleanness of a scaled-down 
fighter—was also a “natural’’ for racing purposes. I was 
particularly keen, therefore, to gain some air experienco on 
the type. 

The machine delivered to the French clubs—the S.gor, 
powered by a 75 h.p. Minié engine—is actually a develop- 
ment of the original S.90 prototype (75 h.p. Mathis), ten 
production versions of which were built. There are also two 
other variants, the S.902, whose 85 h.p. Continental engine 
gives a slightly improved performance, and the experimental 
S.93, fitted with a 90 h.p. Salmson radial. Despite the large 
frontal area of the latter, the higher power is said to give the 
S.93 an extra 10 km/hr on its cruising speed. 

I decided that the 902 would probably be of the greatest 
interest, as this is the variant which has been earmarked for 
export, and is therefore more likely to be seen around Europe 
than are the other versions. After the necessary arrangements 
had been made, one foggy afternoon at Villacoublay I sorted 
out a 902 from the midst of a flock of 901s (one needs a second 


The rearward-sliding moulded canopy allows unimpeded access to 
the cockpit. A car-door-type handle is fitted. 
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The basic version of the series—the $.901, fitted with 75 h.p. Minié 
engine. French flying clubs have already received a hundred aircraft of 
this type. The $.902 will be available for export. 


look at the engine cowling to tell the difference) and prepared 
it for a jaunt. Standing in solitary state on the tarmac with 
the sun’s haze-filtered rays playing on it, the 902 struck me 
as being quite the most attractive little two-seater I had seen 
for a very long time. 

Basically, the 902, like its 90 and gor forebears, is a low- 
wing cantilever monoplane. The wing is of wooden single-spar 
construction with plywood covering forming a torsionally 
stiff D girder together with the spar; aft of the spar the covering 
is of fabric. Wing area is 11.2 sqm. The slotted ailerons and 
trailing-edge flaps are also fabric-covered. The fuselage is 
composed of a wooden four-longeron framework covered 
by plywood forward and fabric aft, while the tail unit is on 
conventional cantilever-monoplane lines, the tailplane being 
ply-covered and the remainder fabric-covered. A trim tab 
is incorporated in the port elevator and an automatic tab, 
interconnected with the flaps, is found on the starboard 
elevator. The landing gear is fixed, with the oleo-pneumatic 
shock-absorber legs fully faired and the wheels spatted. The 
tailwheel is steerable by “bungee” interconnection with the 
rudder. 

The use of a horizontally-opposed engine permits a raked 
engine cowling, which implies exceptional forward visibility 
both on the ground and in the air (this advantage, of course, 


is to a large extent lost on the radial-powered 93). The whole 
combination has resulted in an aircraft with very pleasing 


lines. In its appeal the 902’s exterior is also matched by 
that of its comfortable and neatly arranged cockpit. To 
say that it resembles a small car would really be 
doing it an injustice—most small cars, with their dis- 
proportionately large steering wheels and awkwardly placed 
brake and gear levers, would emerge a poor second from 
such comparison. 

The side-by-side seats are spacious, give adequate leg room 
and are so positioned that the pilot can constantly occupy a 
completely relaxed position at the controls. The moulded 
windscreen and sliding moulded canopy give easy access and 
good visibility all round. The canopy is opened by a car- 
door-type handle located in the centre of the sliding hood, 
which is locked from the inside while in flight. There is 


(Right) Mounting of the 85 h.p. Continental flat-four engine. The 
complete cowling is quickly removable. Above the crankcase is a 
baffle-box from which emerges the exhaust manifold. (Below) The 
latest development is the prototype S.93, with 90 h.p. Salmson radial. 
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a spacious luggage-rack behind the seats, accommodating at 
least two su tcases together with coats, handbags and other 
small items of baggage. The two control columns are of 
metal tubing, with rubber-grip handles slightly arched rear- 
wards. Rudder controls are conventional, and the hydraulic 
brakes are operated by toe-pedals on the left-hand rubber- 
bars only. 

Considerable care has obviously gone into the planning of 
the instrument panel which offers full flight-information in 
an easily readable fashion. The instruments themselves, 
comprising a rev. counter, climb-and-descent indicator, 
altimeter, A.S.I., and turn-and-bank indicator, are mounted 
in the centre of the panel, on either side of which are oil 
temperature and pressure gauges; a clock is also an 
optional fitting. On the extreme left of the panel is the 
characteristically French magneto switch, embodying a 
straight up-and-down selector lever. Also on the panel are 
six buttons (three on each side of the instruments) operating 
the following services : left, cabin air, choke and an engaging 
switch for the inertia starter; right, fire-warning indicator 
and the fire extinguisher; on this particular machine the 
sixth button seemed to be inoperative. Beneath the panel is 
the main fuel-cock. For the left-hand seat the throttle is of 
the quadrant type while that in the centre (the pupil’s 
control) is of the push-pull variety. A plastic-cased fuel 
gauge and the compass are situated above the dashboard. 
The flaps are manually operated by a handle on the port side 
of the cockpit and the elevator trim tab by a small lever 
between the two seats. 

The technique for starting is simple, it being merely 
necessary to suck-in the desired amount of fuel before 
winding up the manually-operated inertia starter. This is 
done externally on the right side of the engine itself, but the 
operation presents no difficulty for the unaccompanied pilot, 
for whom there is plenty of time to extract the handle and 
return to the cockpit before engaging the starter. 

Taxying, at about 1,000 r.p.m., is straightforward and 
turns easily follow positive rudder movements without the 
need for much braking. When used, however, the brakes are 
quite effective. 

Having gained the down-wind end of the field and allowed 
myself a few minutes to digest the intricacies of French 
instrumentation, calibrated in what—to me at least—were 
such confusing units as metres, kilometres, metres per 
second and litres, I ran up the engine and prepared to take 
off. The trimmer should be neutral, or can even be dis- 
regarded, for its effect is slight. Using take-off flap (there are 
actually three gated positions) I opened up. Acceleration 
was rapid; the tail rose quickly and, with no appreciable 
tendency to swing either way, the machine responded to 
slight back pressure on the control column and unstuck after 
about 220 metres at an I.A.S. of 70 km/hr. With two persons 
up I thought this was good going. Flaps can be raised at 
110 km/hr. 

In the air I was immediately impressed by the excellent 
balance of the controls which, even with the elevator trimmer 
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SIPA 902 in the Air... 


in its extreme positions, still permit finger-tip piloting. For 
ab initio instruction this seems to be the right formula. 
Climbing at 110 km/hr gives an effortless 2 m/sec (roughly 
500 ft/min), which is good for an 85 h.p. engine. In flight 
the 902 showed that instantaneous response to both stick and 
rudder which was so characteristic of the Spitfire. Vertical 
turns are as easy to hold with perfect accuracy as in the 
Chipmunk. Cruising speed was roughly 160 km/hr (100 
m.p.h.) indicated, at 500 metres (1,500f¢). 

The machine is fully stable fore and aft, and is sensitive on 
its rudder. In a dive I found no tendency towards excessive 
stick loads. With the engine opened flat out, giving about 
2,550 r.p.m., the 902 clocked about 190 km/hr and a little 
forward pressure is needed on the stick to maintain level 
flight, particularly if the elevator tab has been set a 
trifle ncs:-heavy. At 2,oooft I checked the stalling charac- 
teristics. With no horizon and practically no sight of the 
ground, this virtually meant carrying out the test on instru- 
ments; I was relieved, therefore, to find the stall as positive 
as it was. With half flap a slight buffeting heralded the full 
stall at 75 km/hr, the starboard wing showing a tendency to 
drop smartly. In the “clean’’ condition, with the same 
warning, the stall was quick and straight at 82 km/hr. 
Recovery in both cases followed a firm forward movement 
of the stick, with rudder being used, when necessary, to pick 
up a wing. 

Although the type has not been fully certificated for aero- 
bat'cs, the safety factor is particularly high and, in the hands 
ot its test pilots, the machine has per.ormed loops and slow 
rolls with the great st of ease. 

The problem of finding my way back to the airfield was, 
once I got nearer the ground, facilitated by the excellent 
forward visibility with the aircraft in a slightly nose-down 
attitude. By the time I was ready to land I must confess to 
looking around with a particularly critical eye, for, thus far, 
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the 902 had not given cause for even the slightest complaint. 
It seems, however, that the maxim that every aircraft must 
show at least one failing in order to have a distinctive 
personality does not apply to the SIPA 902. Using various 
landing configurations, I found that the machine always 
seemed to behave exactly as one would expect and provided 
just the anticipated rate of descent for the power and flap 
being used. Flapless, at 110 km/hr, the approach was shallow 
and if necessary the descent could be instantly checked by a 
small touch of throttle. On a full-flap descent the angle was 
such that the aircraft seemed to just about follow its nose, 
thus permitting ‘Spitfire’ or ‘Transport Command’’ 
approaches to be made with equal facility. The flare-outs 
were achieved by gentle back-pressure and little change of 
attitude was needed for three-pointers. No-mal tou-h-down 
speed is about 78 km/hr. 

Altogether, flying the 902 had been a most enjoyable 
experience, even in visibility of, at times, less than one mile. 
As I taxied in I could not help thinking that the experience 
had constituted far more than a quick thrash-round in a new 
type; I really felt as much at home in the machine as if I had 
flown it for several hundred hours. Once in the air, many light 
aircraft reveal a number of the more desirable feat ares, but it 
is rarely that one comes across a machine in which all the good 
points are exhibited. To pay it a compliment in its own toague, 
bee SIPA 902 seemed to me un avion exactement comme il 

‘aut. 


SIPA 902 
Continental C-85: 85/90 h.p. at take-off 

Wing span se Bin 8.75 m 
Overall length... jee 18ft 10jin 5.76m 
Height ... ose ons 1.75 m 
Wing loading ... ase 10.55 Ib/sq fe 51.5 kg/m2 
Power loading... ae 15.4 Ib/h.p. 7 kgfc.v. 
Gross weight ... 1,320 Ib 600 kg 
Max. speed 124 m.p.h 200 km/hr 
Cruising speed 96m.p.h 165 km/hr 
Still-air range ... ae . 280 miles 450 km 
Stalling speed (clean) $2 m.p.h. 82 km/hr 
Stalling speed (half flap) 47 m.p.h 75 km/hr 


MISSION OF FRIENDSHIP 


AN American pilot, Mr. Peter Mack, landed a Beechcraft 
Bonanza at Northolt on November 2nd. He had left his 
home in Springfield, Illinois—the birthplace of Abraham Lincoln 
—on October 7th, on a round-the-world flight sponsored by private 
citizens who have formed the 
“Abraham Lincoln Goodwill 
World Tour Committee.’’ The 
Bonanza, named Friendship, is 
the aircraft in which the late 
Captain W. Odom flew from 
Honolulu to New York (5,000 
miles) in 1949, and still has the 


same Continental 185  h.p. 
engine. 
Mr. Mack left the United 


States on October roth and flew 
by way of Argentia (Newfound- 
land), the Azores, Lisbon, 
Madrid, Amsterdam, Helsingfors, 
Stockholm, Berlin, Brussels, and 
so to London. It was the first 
airport at which he landed 
unexpected and, therefore, un- 
welcomed. 

He left England a few days 
later to visit Glasgow, Belfast and 
Dublin. His flight-plan then takes him to Paris, Luxembourg, 
Bonn, Geneva, Nice, Rome, Athens, Ankara, Baghdad, Teheran, 
Dhahran, Karachi, Delhi, Calcutta, Bangkok, Singapore, Saigon, 
Manila, Formosa, Japan, Korea, Guam, Wake, Midway, Honolulu, 
San Francisco, and so back to Springfield. 

In addition to its two standard 20-U.S.-gallon inboard tanks 
the Bonanza is equipped with two 62-gallon wing-tip tanks, and 
a 105-gallon fuselage tank. The total fuel load of 269 U.S. gallons 
gives the aircraft a range of about 5,000 miles, but puts up the 
take-off weight to about 3,600 Ib, which calls for a take-off run 
of approximately 2,00oft. 

Mr. Mack normally cruises the Bonanza at 150 m.p.h. at about 
9,000ft, and for navigation depends mainly on two V.H.F. trans- 
mitters and a V.H.F. receiver at 116-127 mc/s with an A.D.F. 
loop, The fuselage tank occupies most of the cabin space. 


Mr. Peter Mack 


ASTRONAUTIC FICTION 


“The Sands of Mars,’ by Arthur C. Clarke. Sidgwick and Jackson, 
Ltd., 44, Museum Street, London, W.C.1. Price tos. 6d. 
PESEITE the fame of Jules Verne and H. G. Wells, and even 

perhaps of Aldous Huxley, the U.S.A. is peculiarly the home 
of popular science fiction. In the past, such work has been of 
a comparatively trivial nature, for the authors have, in the main, 
drawn on imaginations owing nothing to the astringent discipline 
of scientific training. Buck Rogers, Superman and Mighty Mouse, 
together with the pulp magazines, are ready examples of this 
popular state of affairs; but when thinking about this, it is well 
to remember that Amzrica is also the home of the Isham Collectioa 
of Boswell’s papers. 

Science fiction in America has, however, undergone a consider- 
able change in status during the past few years. Certainly, the 
comic strips and pulp magazines are as popular as ever, but over 
and above these, books and short stories written by men with 
sound, if not, in some cases, first-class scientific backgrounds. are 
now becoming increasingly popular. In this country very, very 
few books of a comparable nature have as yet been published. 
Such a book, however, is The Sands of Mars, by Arthur C. Clarke. 

Mr. Clarke is chairman of the British Interplanetary Society, 
and it is quite clear that he knows what he is talking about. The 
noteworthy thing is that he writes so well; this is not to infer for 
a moment that Mr. Clarke ought not to be able to write well—it 
is simply that writing is a craft which has to be learned and is, 
moreover, one at which comparatively few people succeed. To 
write well is an exceedingly difficult thing to do, and yet Mr. 
Clarke has done it in The Sands of Mars, for the story is told with 
deceptive ease. 

No attempt has been made to explain things to the reader— 
apart from generalities—and in this Mr. Clarke has been wise, for 
the completely uninitiated reader would only get lost in a scientific 
fog; the elementary astronauticist is flattered by the inference that 
he knows more than in fact he does, whilst the elect who really de 
know a little about this immense subject need no explanation from 
the author. The result is that the unfolding of the story is a 
smooth, uninterrupted progress which holds one’s attention to the 
final page. The book will doubtless become something of a classic 
of its kind and, therefore, will almost inevitably be the forerunner 
of many more works of like nature; but it is doubtful if more than 
a few of them will be as well written. 
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Canadair-built ... sleek F 86 
Sabre* jets ... luxurious 
four-engined airliners. 


AIR TRAVELLER... AIR DEFENDER! 


Canadians have been air-minded for half a century. In national 
and international commercial airlines . . . in bush flying . . . aerial 
photography . .. mineral exploration . .. Canadians fly millions 
of miles every year. And today in unsettled skies . .. pilots of the 
Royal Canadian Air Force are flying swift F 86 Sabre* Jets 

helping to serve the cause of freedom. 


of 
Vigne LAND 


Canadair is the only Canadian aircraft company with post-war 
experience in quantity-production of four-engined transports 
and is currently building scores of jet interceptors. With 

40 acres of modern factories, Canadair is equipped to 

design and build every type of military and civil aircraft under 
the most advantageous manufacturing conditions. 


We invite your enquiries. 


For further information: 
European Representative, J. H. Davis, 
Princes House, 190 Piccadilly, London, W1, England. 
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*Made under licence from North American Aviation, Inc, 
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HIGH-SPEED FLUITER 


A Review of Recent Investigations: I. E. Garrick’s Anglo-American Lecture 


N his paper entitled Some Research on High-Speed 
Flutter, given at the Third Anglo-American Conference 
at Brighton recently, Mr. I. E. Garrick (Chief of the 

Dynamic Loads Division, Langley Aeronautical Laboratory) 
paid tribute to the pioneering, and continuing, British work 
on the flutter problem and mentioned in particular the classic 
lectures of Collar and Duncan. 

The flutter field, he recalled, was concerned with the study 
of circumstances whereby an aircraft or one of its components 
could deform, and thus absorb energy from a uniform air 
stream to an extent of damaging or destroying itself. Flutter, 
he said, might be regarded as a self-excited oscillation which 
occurred when the damping of a vibration mode (or combina- 
tion of modes) in flight became negative; hence, the manner 
of loss of damping in the approach to flutter was also signifi- 
cant. By contrast, buffeting was generally considered to be 
the response of the aircraft structure to flow disturbances. 
The cure or remedy for buffeting, if any, was generally 
achieved by proper treatment of the external flow conditions ; 
for flutter the treatment was an internal one of change in the 
magnitude and distribution of damping, rigidity and mass of 
the structure. In the minds of many workers on flutter the 
suspicion was forming that at least a fraction of buffeting 
cases for near sonic speeds could be associated with loss of 
damping and nearness to flutter. 

Dealing with tie réle of theory in the attack on flutter, 
Mr. Garrick said that, since it was almost impossible to 
obtain experimental fluiter information by changing only one 
variable at a time, theory would have to apply the missing 
links which allowed a unified presentation of the results of 
hybrid testing. Both the structural and the aerodynamic 
theoretical backgrounds were complicated. The structural 
side embraced methods of classical mechanical vibrations for 
non-classical configurations which had led, in recent times, 
to such recondite matters as non-self-adjoint partial differen- 
tial equations, which even the books of pure mathematics 
avoided. Linearized theory had been the mainstay of 
theoretical aerodynamics, despite all its limitations. Modern 
linearized theoretical aerodynamics was often regarded as a 
branch of theoretical acoustics, dealing with small distur- 
bances in motion, whether at subsonic or supersonic speeds. 
Even so, its application to general configurations, for 
vibration modes and speeds of interest, offered such com- 
plexity in practice that little applicable information existed. 

One of the chief simplifications in non-steady aerodynamics, 
he said, was the use of results of two-dimensional flow or 
strip analysis. This usage did not imply that three-dimen- 
sional effects were insignificant, but more often than not it 
was intended for unification of information and presentation 
rather than for the precise numerical content. The determi- 
nation of design flutter margins was hardly a task to be 
entrusted to linearized strip theory alone. 

Speaking of cantilever wing flutter for high speeds, the 
lecturer referred to experimental results for the flutter of 
uniform cantilever wings of zero sweep which had been 


obtained by several different techniques. He illustrated 
(Fig. 1) the trends of these results, together with the calcula- 
tions based on two-dimensional compressible flow theory. 

Both the experimental and calculated values had been 
divided by the calculated value for the incompressible case 
and were presented as the ordinate V/V,. The abscissa M 
was the Mach number of flutter. The curve for full span 
aspect ratio, AR=7, was obtained from wings of 9 per cent 
thickness, while the curve AR=2 was from wings of § per 
cent thickness. The approximate locations of the section 
centres of gravity were at 45 per cent chord. 

Mr. Garrick then referred to the experimental curve 
which, he pointed out, was fairly fiat at low Mach number and 
rose sharply at transonic speeds. This rise, he said, was 
probably associated with shift with Mach number in the 
dynamic centre of pressure. For wings of different aspect- 
ratios, centre-of-gravity positions, frequency ratios, and so 
on, the shape of the curve and its location might be quite 
different. Experimental results in the form V/V, were of 
intdrest because they furnished a comparison, for a wide 
range of Mach numbers, with the simple calculations based 
on low-speed flow; they also indicated that, as long as the 
phenomenon was governed by the chosen degrees of freedom 
in bending and torsion, a unification of the results could be 
achieved with the use of simple theory. 

The theoretical calculated speed for two-dimensional flow 
increased sharply at a Mach number of 1.3 and flutter 
solutions were not found above about M=1.4. The general 
shape of the theoretical curve enveloped the experimental 
data quite satisfactorily. Aspect ratio and thickness effects 
were expected to be particularly significant in the transonic 
and supersonic speed regimes. The results had general 
significance in that they indicated that the near sonic speed 
range was not necessarily a “flutter barrier.” Instead, the 
indications were that beyond a certain near-sonic value the 
wing-flutter situation improved. 

Mr. Garrick then went on to present the curve AR=7 
in another manner which, he said, might produce a better 
grasp of the implications of the results for design criteria. 
The ordinate V/V, in Fig. 1 might be expressed as 
(V/a)/(V,/a), where “‘a” was the speed of sound, or as M/N, 
where M was the stream Mach number and WN an artificial 
Mach number, V,/a, which was based on the incompressible 
fluid two-dimensional flutter calculations. N was actually 
a function of the design parameters, torsional stiffness, centre 
of gravity, mass ratio (or altitude) and so on. The experi- 
mental curve of Fig. 1 plotted as M against N was shown in 
Fig. 2. Nearness to the 45 deg line was a measure of the 
nearness of the experimental results to the two-dimensional 
theory for the incompressible fluid which was the basis N. 
As the value of N was increased (for example, by increasing 
the wing torsional rigidity or by an increase in the operating 
altitude) a value of N was reached beyond which flutter of 
the type considered would not occur. Such a wing would 
not encounter wing flutter at any Mach number. 
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The lecturer then referred to the positions of the curve 
which were covered by different testing techniques. For 
ground-launched-rocket tests, which were generally made at 
near constant density and temperature, the approach to the 
experimental curve was essentially along a vertical line, such 
as A in Fig. 2. Such rocket techniques were useful primarily 
for determining the lower part of the experimental curve, 
namely, the portion of the flutter curve that had a positive 
slope. By the use of freely falling bodies, it was possible to 
avoid the lower part of the flutter curve and to obtain data 
for the upper part in which the slope was negative. The 
reason for this was that, for a given wing, the value of N was 
quite high for high altitudes; and, because of the change in 
mass ratio, N progressively became less as the body fell to 
lower altitudes, while M steadily increased. The approach 
to the experimental curve was along a line which curved up 
and to the left, such as B in Fig. 2, thus making an inter- 
section with the flutter curve in the supersonic range of M. 

Mr. Garrick then compared some calculations for a wing 
with concentrated weights. He said that further development 
of this subject, as well as many other parts of the flutter field, 
seemed to depend in large measure on the greater ease and 
facility in the making of the cqlculations (as well as on 
improved assumptions). Many of the aircraft companies in 
the United States were making good use of the I.B.M. card- 
programmed sequence methods. The developments now 
taking place in the field of automatic digital computers could 
not be overlooked, as these developments would undoubtedly 
play an increasingly important rdéle. 

Dealing with flutter examples based on a single model each 
of wing bending and of wing torsion, and on the use of two- 
dimensional aerodynamic forces for compressible flow, Mr. 
Garrick then referred to Fig. 3. The ordinate V V_. was the 


ULTRASONIC 


AN instrument which embodies one of the most important 
applications of industrial ultrasonics, the non-destructive 
testing of materials, has recently been put into operation in the 
works of the Dunlop Rubber Co., Ltd., at Birmingham. The 
instrument, which has been developed jointly by the Dunlop 
Research Centre and the General Electric Co., Ltd., is designed 
for the production testing of aircraft and motor vehicle tyres of all 
types. 

The method developed depends on the fact that any internal 
discontinuity, e.g., imperfect bonding between rubber and fabric, 
will necessarily lead to the presence of an air film, and that this 
rubber/air boundary will cause almost 100 per cent reflection of 
ultrasonic waves which reach it. With new tyres a fault of this type 
is possible, though rare, but with used tyres it is common and may 
make it inadvisable to renew the treads, notwithstanding the fact 
that the tyre is superficially sound. 

The instrument is used for tyre testing on a production basis 
and can detect faults having an area of {in by {in or more. It 
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speed ratio, that is, the flutter speed V, calculated by the two- 
dimensional theory with compressible flow coefficients, 
divided by V., the speed calculated with incompressible 
flow theory. (The particular curves A and B were calculated 
for two plan forms each of angle of sweep 4 of 45 deg as 
shown. For A, the mass ratio 4m (7;c’) was 40, the ratio 
of the bending to the torsional frequency was 0.38, and the 
length chord ratio 1c was 3. For B, these values were 
respectively, 150, 0.16 and 2.5. 

The lecturer then mentioned some of the techniques being 
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used for flutter research in the Langley 4.sft flutter research 
tunnel. This tunnel, he said, was a variable-density and a 
variable-medium subsonic closed tunnel by the use of Freon 
gas. Freon 12 was a well-behaved gas, available commer- 
cially, in which at standard conditions the speed of sound 
was less than half that in air, and which had a density more 
than four times that of air. The use of air and Freon 12 
interchangeably, and in mixtures with variable density, 
permitted the use of a single model to yield ‘“‘trends’’ research 
and not just “point” research. 


consists of a steel cabinet which contains an ultrasonic generator 
and valve amplifiers, together with pneumatic handling equipment 
for lowering the tyres into an adjacent tank of water, where they 
are tested. The reason for using the water bath is that water 
produces a good transmission path between transmitter and 
receiver. If a dry contact was used it would be practically 
impossible to exclude air. This would result in nearly 100 per cent 
reflection of the wave, which would be unable to pass freely into 
the rubber. 

Projecting from the front of the cabinet is a pneumatically- 
operated extensible arm, which can be given a cycle of operations 
to enable it to move outwards and to project beyond the tank so 
that a tyre can be loaded on to it. The arm then lifts the tyre, 
moves it inwards and lowers it onto two rollers in the tank, whereby 
the tyre can be rotated. The tyre is first revolved quickly for 
wetting purposes, then flowed for the test and, if necessary, further 
flowed or stripped for precise location of a flaw. 

The ultrasonic transmitter head houses a 3 in diameter quartz 
crystal mounted in a brass holder placed one inch from the rubber, 
in the well of the tyre, which is under the water. The ultrasonic 
beam is radiated at an angle of 120 degrees and a single transmitter 
within the tyre can be used with up to six receiving crystals spaced 
around the outer wall. Leads are taken from each of the receiving 
crystals, to separate amplifiers, and the outputs of these are used 
for visual indication on six meters and for the operation of six 
alarm circuits each consisting of a relay and a red indicator lamp. 


GERMAN R.D.F. 


RANSLATIONS of nine papers prepared by German tech- 

nical experts and concerning some novel arrangements to 
improve the accuracy of both radio direction- and position-finding 
are contained in Radio Direction-Finding and Navigational Aids— 
Some Reports on German Work Issued in 1944-45, which has been 
published for the D.S.I.R. by His Majesty’s Stationery Office, 
price 3s 6d (3s 8d by post). ; ? 

Some of the papers contain the results of fundamental investiga- 
tions designed to demonstrate the limitations imposed by wave 
propagation and other conditions on the accuracy of direction and 
position finding. The papers are published under the names of 
the original authors; the translations are by the Admiralty. 
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ARMSTRONG SIDDELEY GAS TURBINE DEVELOPMENT 
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400-mile stage lengths with 14 passengers 


oO 
and baggage at a direct operating cost 


at 2°25 pence per passenger-mile 


assuming an annual utilisation of 1,500 hours. 
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space pervades these outstanding air-to-air photographs 
of No. 66 Squadron’s Meteor 8 aerobatic team. They 
were secured by John Yoxall, flying in a Meteor 7 which per- 
formed the same evolutions as the team: this was found to 
be the only satisfactory way of ensuring close photographic 
contact at the right moment. The near-vertical photograph 


suggestive of the veritable conquest of 


on page 622, showing the formation approaching the top of 
a loop, was taken through the cockpit-roof of the Meteor 7, 
which was simultaneously making a loop of slightly greater 
diameter. 

To prevent too much g affecting the camera mechanism— 
and (adds J.Y.) that of the photographer—fairly open loops of 
5,000ft diameter were flown, with 13,500 r.p.m. showing on 


Inset in the formation photograph above is the briefing- 
room blackboard as it appears when exercise ‘*‘Whomphah"’ 
is to be practised. The first imul 
take-off from opposite ends of the runway—has been 
discontinued by order! In the group, left to right, are: F/O. 
J. S. Paterson, Sgt. |. H. Laurie, F/L. K. N. Haselwood 
| ey S/L. A. G. Lang, D.F.C. (Commanding Officer), 
/L. B. D. Hanafin, D.F.C. (pilot of the Meteor 7), Sgt. 
A. F. Tarwid and Sgt. J. Harrington. F/O. B. George, the 
sixth member of the team, was absent when this photo- 
graph was taken. 
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the rev counters. The loops were entered at 380 kt, this figure 
falling to a minimum of 150 kt at the top. The pull-outs 
produced about 3g with the speed once again rising to 380 kt 
as level flight was regained. 

F/L. Keith Haselwood, who leads the team, will be 
remembered by many as a pilot of No. 600 (City of London) 
Squadron, R.Aux.A.F. He is now a Regular officer. S/L. 
Alistair Lang, the squadron’s commanding officer, also has 
Auxiliary connections. Before being appointed to No. 66 he 
was the Regular adjutant and flying instructor of No. 615 
(County of Surrey) Squadron, Royal Auxiliary Air Force. 
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BITS AND PIECES 


DJD'SPLAYED on this page are various excrescences on modern military aircraft, all having some bearing on 
employment. The Lockheed P2V-5 Neptune, shown at (1), has mock-up versions of new large-type “‘centre-moun: 
tanks, developed after more than six months of flight testing. In addition to fuel, these will carry radar, special electronic equip- 
ment and a searchlight. Like the radar-hung Douglas Skyraider (4), the Neptune has been adopted by Great Britain for anti- 
submarine duties; but whereas the Neptunes will be shore-based, the Skyraiders will be carrier-borne. Less prominent than the 
Neptune’s tip-tanks are those of the Russian Ilyushin jet bomber (2) shown in this recent photograph. Excrescences of a different 
nature are the Perspex “‘blisters”’ — the stretchers in the Bristol Sycamore H.C.10 helicopter (3). Finally (5) is seen the 
torpedo and two drop-tanks. 


Westland Wyvern, now in production for the Royal Navy. The external loads apparent are a 
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ALVIS LEONIDES 


Chosen after competitive trials to power the Percival 
P.56 “Provost” the new basic trainer for the Royal Air Force 
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LOOKING AHEAD... we foresee that in the year 2001 we will have “space”’ 
available on the first planet to be reached by interplanetary flight! This establishment 
will, of course, be able to provide the finest facilities for complete overhaul and 
modifications of space-ships which will be in regular service throughout the universe. 


But coming down to earth . . . we have at present over 132,000 square feet 
of “‘space’’ available at Stansted Airport, Essex, equipped for overhaul and modifica- 
tion of all types of aircraft, radio and ancillary spares. Our associate company, Surrey 
Flying Services Ltd., offers four-engined aircraft for charter. We also have bases at 
Southend and Bovingdon. 

A.R.B. AND A.I.D. APPROVED 


All enquiries to Head Office :— 


78 BUCKINGHAM GATE, LONDON S.W.1 #AVIATRADE,™ 
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REFUELLING REQUIREMENTS 


An Analysis of American Ground- and Flight-refuelling Criteria 


N his introduction to a lecture entitled High-speed Pressure 
Refuelling of Aircraft, given before the Society of 
Automotive Engineers recently in Los Angeles, Mr. 

Ralph H. Lebow (staff engineer, aircraft fuels systems, The 
Parker Appliance Co.) referred to the conventional refuelling 
system and reviewed its disadvantages. Perhaps one of the 
most critical factors, he said, was the time involved in 
refuelling. 

In 1944, conventional aircraft pumping equipment gener- 
ally delivered from 50 to go gal/min through a r}in hose 
with a pump pressure of 35 lb/sq in. Even if all tanks of an 
aircraft were refuelled simultaneously, at this rate of delivery 
it would take 56 to 100 min to put in 5,000 gal. This figure 
merely served to illustrate the point; it was quite apparent 
that the B-36 had a capacity more than five times as great. 
In 1946 the Air Materiel Command modified a Douglas 
A-26B to incorporate not only a continuous-flow fuel 
system, but a pressure refuelling system as well. About the 
same time, the U.S.A.F. had incorporated a manifold fuel 
system into a B-29, and this subsequently became a require- 
ment for all multi-engine aircraft. The manifold system lent 
itself to simultaneous refuelling of all tanks merely by the 
installation of one nozzle-connection point into the manifold. 
In the summer of 1948 this modified B-29 was flown to every 
major airframe-manufacturing area in America for demon- 
stration, and it aroused considerable interest. 

No 1 ENG 


No. 2 ENG No. 3 ENG 
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No 1 ENG 
TANK 


No 2 ENG 
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SHUT-OFF VALVE 
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1, SUBMERGED 
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Diagrammatic view of the B-29;manifold fuel system. 


Dealing with requirements, Mr. Lebow referred to the 
different design criteria for the U.S.N. and U.S.A.F. Navy 
fighters, for instance, defuel after landing on a carrier, 
whereas U.S.A.F. aircraft generally refuel after landing and 
rarely defuel except under emergency conditions. Another 
point was the difference in requirements for types of tank 
shut-off devices, the Air Force had to consider refuelling in 
flight as well as en the ground, whereas the Navy concen- 
trated on ground (or carrier) refuelling. The Navy might 
also need to refuel with wings folded, or extended, or both. 

The Air Force had found it necessary to provide ground 
refuelling vehicles which could deliver up to 600 gal/min at 
pressures (at the entrance to the refuelling nozzle) of from 
40 to §0 lb/sq in. The Navy, on the other hand, were using 
pumping systems which delivered 150 gal/min at 20 Ib/sq in. 
This was due, in general, to the smaller fuel capacity of 
carrier-based aircraft. It was necessary, however, that Navy 
aircraft could refuel from Air Force pumping systems under 
emergency conditions. In order to refuel the aircraft in the 
shortest time, it was important to have fuel flowing to all 
tanks during the entire operation. This also implied that, 
theoretically, all tanks should reach their maximum capacity 


simultaneously, since the premature filling of one tank would 
result in a larger pressure-drop for the remaining system 
and, consequently, a reduced overall flow-rate. 

The lecturer then went on to discuss tank shut-off devices, 
saying that the type and number of such units depended on 
the factor of safety, since failure to shut off the fuel flow when 
the tanks were full might result in excessive stresses on the 
tank and surrounding structure. The Air Force required at 
least two independent devices per tank, both of which were 
to be of the “‘fail-open”’ type; and while it preferred that 


Determination of re- 
fuelling flows and 

pressures given by 

the intersection of the ~ 

pump delivery curves 

(solid line) and pres- 

Sure-drop curves 

(broken line) for 

U.S.A.F. and U.S.N. 

aircraft. 


both devices should be non-electrical, it made this method 
of operation mandatory on at least one of the two units. 

In flight refuelling, said the lecturer, it was desirable to 
have a device fail in the open position in order that the fuel 
could still be delivered to the aircraft. In such a case, control 
of the supply would either be entrusted to the remaining 
unit or by inducing a measured amount of fuel. While this 
procedure might be necessary for flight refuelling, the 
U.S.A.F. reasoned that for ground refuelling a fail-closed 
valve would be preferable. In this way no fuel could enter 
the tank and the aircraft would either take-off without fuel 
in this tank, or the valve unit be replaced. Accordingly, the 
Air Force required the use of at least one fail-close shut-off 
valve per tank for aircraft which are to be refuelled on the 
ground. The use of a fail-open in conjunction with a fail- 
close device, however, appeared to contradict the purpose of 
the former type, since failure of this unit would result in the 
opening of the shut-off valve. 

The Navy, on the other hand, accepted either the fail-close 
(in which case only one such device per tank was necessary) 
or two fail-open units. The use of fail-close was not per- 
mitted, however, where the shut-off valve was also used in 
the normal transfer system, for obvious reasons. Mr. Lebow 
concluded by reviewing the design details of typical valves, 
nozzles and adapters. 


THE MAKING 


N Tuesday of last week, at the Dorchester Hotel, London, 
the directors of Firth Brown Tools, Ltd., invited a number 
of their friends to the first London showing of the film First and 
Best. The guests were welcomed in a brief speech by Mr. Eric 


Mensforth, C.B.E., M.A., M.I.Mech.E., A.F.R.Ae.S., M.1L.P.E. 

Produced by a unit under the direction of Mr. S. H. Thorpe, 
F.1.B.P., F.R.P.S., F.R.S.A., head of the photographic section 
of the Firth Brown research laboratories, the film (in colour, and 
with a commentary) first shows the principal processes in the 
manufacture of the company’s almost unlimited range of tools, 
and then goes on to illustrate the same tools in use in customers’ 
works. Beautifully made from the purely cinematographic aspect, 
the film perhaps suffers a little from the fact that its scope is so 
wide; the compression of such a wealth of material into 36 minutes 
inevitably tends to leave the spectator wanting to know more 
about each of the many processes shown—but possibly that was 
the intention ! 

Particular emphasis is placed upon the production of “‘Mitia”’ 
tungsten-carbide-tipped tools, and upon the arduous nature of 
the duties they are called upon to perform in service. 

Technical schools, learned societies and similar organizations 
can obtain the loan of 16mm copies—with a lecturer if required— 
on application to the company, at Atlas Works, Sheffield. 
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ROM < its makers comes a report that Short Sealand 

G-AKLP was recently in Toronto, having completed 

almost 50,000 miles of demonstration through the 
Americas. The project of sending it on an extended tour 
of the South American countries was first discussed early 
last year. It was considered that there could be no better 
way of proving the all-round reliability and versatility of 
this aircraft than by carrying out a tour of this vast territory, 
and it was decided forthwith to set in motion the machinery 
to make it possible. 

British Embassies and Legations along the projected route had 
to be notified; agents had to be informed of the plans; transit 
permits and visas arranged, and a route schedule formulated. The 
route had, of course, to be planned with an eye to refuelling, and 
the stage-lengths were arranged in conjunction with the aviation 
section of the Shell Group, which fully lived up to its reputation 
for giving excellent help and advice. 

In command of the mission, as pilot, is Mr. Gordon Moulton- 
Barrett, who had recently completed successful tours of a similar 
nature in Europe. He is assisted by Mr. John Patty as engineer. 

The Sealand was positioned at Trinidad and the tour finally 
began on January 6th last. The first call was made in Venezuela, 
where the aircraft created an extrenhely good impression with the 
military authorities, who carried out both land and water tests. 
Keen interest was also shown by members of the civil popula- 
tion, and especially by owners of large estates in the more remote 
regions, where private air transport from land or water bases would 
prove a great boon. 

The Sealand then headed southwards, following the Atlantic 
coastline, passing through British Guiana, Surinam and French 
Guiana (where the Prefect, M. Robert Vignon, enjoyed a flight). 
Entry into the city of Rio de Janeiro was made at a time of fiesta 
and the Sealand’s crew was treated to the sight of a population 
in carnival mood. This interlude was followed by der-oastrations, 
including journeys into the hinterland to visit estates and 
commercial plants, a procedure which-was followed wherever 
the time schedule allowed. In Montevideo, Moulton-Barrett 
was able to meet an old and valued customer of the company in 
Col. Larry Borges of C.A.U.S.A., who operate the Hythe class 
of Sunderland. 

Crossing the Andes 

Argentina was entered on March 2oth from Uruguay, the port 
of entry being Buenos Aires. Here demonstration flights were 
carried out before the Sealand turned westwards towards the 
aircraft experimental establishment at Cordoba. Thorough tests 
were made by Argentine Air Force personnel, who, it is reported, 
expressed considerable interest and satisfaction. 

‘The route continued through Mendoza, where again the Sea!and 
and its crew received a warm welcome, towards Chile, lying on the 
far side of the Andes range. The crossing of the Andes, through 
the Crystal Pass, was made without incident at a height of 
16,cooft, and it is worthy of note that no ill-effscts were caused 
by the absence of fuel booster pumps, normally considered as 
orga for the operation of the Gipsy Queen 70 engine at this 

eight. 

In Santiago, the military authorities took a great deal of interest 
in the aircraft, assessing its possibilities, particularly with reference 
to antarctic operation, for which they considered it to be’ very 
suitable. Here, also, a number of members of the farming com- 
munity had banded together at the suggestion of a retired air force 
general, who is himself owner of a large farm in Southern Chile. 
Their object is to buy a Sealand collectively and thus solve the 
problem of transport to the large centres from the somewhat 
remote districts where the farming communities reside. 

The return crossing of the Andes was again made via the 
Crystal Pass to Mendoza, since the southern pass was closed by 
bad weather. Again the crossing was made without incident. 
After clearing customs at Mendoza the Sealand took a southerly 
route to San Carlos de Barriloche, where a landing was made on 
Lake Nahuel Huapi, situated in what is reputed to be the finest 
Alpine type of scenery in Argentina. Water trials were to have 
been carried out for the military authorities, but weather condi- 
tions made accurate tests impossible, so a start was made back 
across country to Buenos Aires. Extremely bad conditions of low 
cloud and poor visibility were encountered, the radio homing 
compass being used for the better part of the trip. 

At Buenos Aires the tailwheel assembly, the castoring action of 
which had been deteriorating, was changed. This, says Short 


NON-STOP DEMONSTRATION 


—for a Year: Sealand G-AKLP Nears the End of a Unique Tour 
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Bros., was the only part of the aircraft to give trouble after 7,000 
miles of arduous route conditions, to which must be added a 
further 120 hours of demonstrations and test flights. 

Following satisfactory water trials, which finally took place in 
Buenos Aires, the Sealand flew inland up the Rio Parana to 
Asuncion in Paraguay, where the crew met the President, Dr. 
Chaves, who honoured them by accepting a flight. 

Returning once more to Buenos Aires after this visit, the Sealand 
turned northwards on the homeward leg of the tour, time being 
allowed for demonstrations at places which had inevitably been 
over-flown on the outward trip. 

In order to make the best use of what remained of the Canadian 
summer, it was decided to proceed with as little delay as possible 
to the Pacific coast. After a week devoted to checking-over the 
aircraft, and including a rest period for the crew, the Sealand took 
off from Toronto on August gth, night-stopping at Fort William 
and Calgary, to arrive at Vancouver, B.C., on August 12th. 

It had been hoped to make the continental crossing in two days 
but strong head-winds, coupled with bad weather as far as 
Winnipeg, precluded this. Moulton-Barrett reported that from 
Toronto to Winnipeg the territory is ideally suited for amphibian 
operation, while from there onwards to Calgary the corn-growing 
country stretched for mile after mile around them. Once Calgary 
had been left behind the terrain changed again on the approach 
to the Rockies and a detour had to be made to the southward as 
the passes on the direct route were blocked by severe thunder- 
storms. It was noted that there were in this region many lakes 
fit for use by aircraft capable of alighting on the water. 

In British Columbia the amphibian really comes into its own. 
Airfields are few and far between and the country is heavily 
wooded with forests of trees which are often 250ft or more in 
height. The whole area is, however, dotted with countless lakes. 
To quote Moulton-Barrett: “Vancouver Airport sports probably 
more flying-boats, seaplanes and amphibians than any other air- 
port I have seen. Almost everything is on floats.” 

At Vancouver, Victoria (the capital of British Columbia) and 
in the surrounding district, the Sealand caused immense interest. 
It was at Vancouver, however, that the aircraft struck its first 
serious snag. In seven and a half months of ceaseless touring 
and demonstration in widely varying climates, corrosion had 
attacked the interconnecting rod between the inner and outer 
flaps. It snapped in the air during a demonstration flight and a 
landing without flaps had to be made. 

On the return eastwards, further bad weather was encountered. 
Demonstration stops were, however, made at Penticton, Cran- 
brook, Calgary, Medicine Hat, Regina, Winnipeg, Fort William 
and Sault Ste. Marie. 

In Toronto once more, demonstrations were carried out at the 
request of corporations and individuals, and orhers were to be 
given in Montreal, Quebec and Ottowa. From Toronto, 
the aircraft was due to turn southwards to the Bahamas. Here 
Mr. Moulton-Barrett was hoping to have the pleasure of demon- 
strating its qualities to His Excellency the Governor, and to 
residents who have been quick to recognize the advantages of 
amphibious travel between the islands for business, pleasure, 
ambulance and other duties. 

By the time these words appear the Sealand should be in 
Nassau. It is next due to return to Toronto where, on Decem- 
ber 1st, it will undergo its annual C. of A. overhaul. Thus will 
end nearly a year of non-stop travel and demonstration. 


G.A.P.A.N. INSTALLATION 


AS Grand Master of the Guild of Air Pilots and Navigators, 
H.R.H. Princess Elizabeth has graciously consented to 
preside at the annual installation of the Master (Mr. H. Lankester 
Parker, O.B.E., F.R.Ae.S.) and the Court, at the Mansion House 
on December 7th. 

After the Installation, Her Royal Highness will present the 
Guild’s trophies for the year. The Cumberbatch Trophy for 
Safety is to be awarded to No. 3 Line, B.O.A.C., and the Brackley 
Trophy, for work with flying-boats, to Capt. H. W. C. Alger. The 
Johnson Memorial Trophy for air navigation wil not be presented 
this year, as no feat of sufficient merit has been put forward. _ 

After these ceremonies, members of the Court, and Guild 
members and their relatives, will be presented to the Grand 
Master. The proceedings will begin at 5.30 p.m. and continue 
until 9 p.m., terminating in a conversazione with refreshments 
and music. Attendance will be confined to members of the 
Guild and their guests. 
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Where men are men... 


Son (said the Managing Director in a North West 
London version of a South West Texas drawl) when 
it comes to drillin’ holes, them shooten irons you're 
totin’ is jest a lazy way of committin’ suicide. Son, 
I'll give you and Skipalong Hoppity twenty-five seconds 
start and drill more holes in more places in fifty 
seconds than the both of you with two guns apiece. 
You heared of me, Son? Desoutter from Hendon, 

~~ London, England. Hendon—where 

the canaries sing bass. Stand back, 
Son, I’m comin’ in shootin’! 


The Desoutter Two Speed Electric Drills have a 
motor of 0.35 h.p. for 490 watt consumption. They 
have a two speed gear box with a neat change-speed 
button in front. A turn of this button and you are 
down from 1200 r.p.m. to nearly 500 r.p.m. The 
overall weight is barely 9} lbs. Write for leaflet G.2. 


Desoutter 
POWER TOOLS INCREASE PRODUCTION 


DESOUTTER BROS. LTD., THE HYDE, HENDON, LONDON, N.W.9. TELEPHONE: COLINDALE 6346 (5 LINES) TELEGRAMS: DESPNUCO, HYDE, LONDON. 
CRC227 
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PALMER RIBS 
for Safer Landings 


Paimer Ribbed Tread Aero Tyres have these 
advantages over ord:nary patterned tyres: 


% No heel-and-toe wear %* Ribs don’t fling mud 


% Ribs wear longer—more rubber where it’s wanted 


* Effective grip on wet runways—flexible ribs act as squeegees. 


RIBS GIVE AS SAFE WARNING OF WEAR AS A TREAD PATTERN 


(Palmer 


Service to Aircralt Constructors 


WHEELS - TYRES - BRAKES - PNEUMATIC RAMS 
REDUCING VALVES . SILVOFLEX HOSE 


New Booklet ‘First in the Air’ on request. 


THE PALMER TYRE LTD., PENFOLD ST., EDGWARE ROAD, LONDON, N.W.8 
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One of the larger F.AS. 
contracts is for the conver- 
sion of B.E.A. Dakotas to 
Pionairs. One is seen here in 
the early stages of this 
process at the Tollerton base. 
““Flight’’ photograph 


KEEPING THEM AIRBORNE 


A Note on a Specialist Organization for Aircraft Maintenance, Overhaul and Modification 


O universal is public acceptance of aviation’s contribu- 
tion to our everyday life that those most closely con- 
cerned are apt to expect the modern aircraft to be a 

kind of reliable work-horse capable of performing its tasks 
with a minimum of supervision. Advanced though the 
science of aeronautics now is, the aircraft has still, unfor- 
tunately, not reached this happy state. The modern 
aeroplane, though reliable and economical to an acceptable 
degree, is still a complicated piece of mechanism. requiring 
unceasing vigilance, nursing, 
and even occasional surgery. 
Though the requirements for 
the day-to-day fitness of an 
aircraft are normally catered for 
by its operators, there are, in this 
country, a number of well-known 
firms who, together, may be 
considered to form the Harley 
Street of the aircraft “health 
service,” providing for those 
machines used by concerns which 
do not themselves possess 


Mr. J. L. Smith, managing director 
of Field Aircraft Services, Ltd. 


specialist maintenance facilities or necessary qualifications. 

One of the largest of these is Field Aircraft Services, Ltd., a 
company which has for many years enjoyed a worthy reputation 
as specialists in aircraft overhaul and repair and also in the sale 
of used machines. Recently we paid a flying visit to one of Fields’ 
several bases—that at Tollerton airfield, Nottingham—to see 
something of the overhaul programmes now under way there. 

Before describing its current activities, however, it may be as 
well to mention some of the highlights of the history of this 
organization. 

The early beginning of Fields sprang from the idea of an 
aircraft “service station,” which was actually started in 1933 in 
a hangar on the north side of Croydon Airport. At first they 
handléd only light aircraft, but in 1935 its premises were enlarged 
by taking over an adjoining hangar and workshops, in which two 
new sections—one for the overhaul of engines and the other a 
detail and sheet-metal section—were introduced to complement 
the work of the repair shops. The component section soon began 
to take shape as a production division, and within a year was 
undertaking sub-contract work for several clients. Expansion of 
sites away from Croydon started at this time, and in 1936 the 
company became associated with, and later controlled by, British 
Continental Airways, Ltd., who operated regular services from 
Croydon to the Continent. This association continued until 
1937, when B.C.A. were merged into British Airways. 

Besides overhaul and repair, aircraft were modified and con- 
verted to a variety of special requirements. Many famous 


(Left) An unusual order being handled at Tollerton is for the conversion of some Liberators for a French company. Months of standing in the oben 
had resulted in corrosion on the control rods—a harsh prospect for the test pilot who had to fly them into the base for overhaul. (Right) A mixed 
bag of aircraft in Tollerton’s main hangar is seen to include Prentices, Proctors, Dakotas and even—for parking purposes only— ‘*Flight’s’’ Gemini. 
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(Left) A general view of the company's instrument shops at Bovingdon. 


KEEPING THEM AIRBORNE... 


record-breaking aircraft were among those so treated. The Bellanca 
Irish Swoop which, although disqualified in the McRobertson 
race, turned up later as Jim Mollison’s record-breaking Flash, 
the Japanese Divine Wind, and Dick Merril’s Vultee (which made 
the first direct commercial transatlantic flight) were among them. 

In 1938, the company was acquired by Hunting and Son, Ltd., 
and the name changed to Field Consolidated Aircraft Services, 
Ltd., thus becoming the first unit of the Hunting Aviation Group. 
During the war years, Fields undertook large contracts for the 
overhaul and reconditioning of miljtary aircraft. These included 
Harts, Battles, Oxfords and Wellingtons. Horsa gliders were 
also produced. The production” division played a major 
part in the manufacture of Wellington, Warwick and Mosquito 
components, while the engine division concentrated on the over- 
haul of Wright Cyclones. 

Much of this work was carried out by Tollerton Aircraft Services, 
at Nottingham, to which base staff had been transferred in 
1939. In 1940 two further hangars were added to the single one 
in which activities had originally begun, and extensive repair or 
conversion programmes got under way on such aircraft as Hamp- 
dens, Liberators, Harrows, Bostons and Lancasters. During the 
whole war period F.C.A.S. and its subsidiary T.A.S. had together 
handled the repair or modification of approximately 3,000 aircraft, 
repaired 9,600 components, overhauled 2,250 Cyclone engines 
and manufactured tools and components to a total value of 
£1,2§0,000. 

As military requirements decreased, Fields gradually re-estab- 
lished their pre-war civil aviation activities. The name “Con- 
solidated’’ was dropped in 1946 and Field Aircraft Service bases 
were set up at conveniently situated airfields all over the country. 
The company’s post-war policy was to provide full repair and 
overhaul facilities at a price which paid operators not to under- 
take their own repairs or servicing. 

Under the leadership of its managing director, Mr. J. L. Smith, 
who was formerly with Imperial Airways, the company has 
evidently pursued that policy with no mean measure of success. 
Work is now concentrated at three main bases: Tollerton handles 
all of the aircraft repairs and modifications, Croydon concen- 
trates on engine and airscrew overhauls, and at Bovingdon the 
unit’s activities are mainly confined to major overhauls on aircraft 
of Hunting Air Travel, Ltd., and the operation of a complete 
instrument servicing and maintenance division. The bases are 
fully A.I.D.- and A.R.B.-approved and the numbers of personnel 
employed at each one are 300, 140 and 50 respectively. 

During our visit to Tollerton we found the hangars to be— 
if the cliché may be forgiven—quite a hive of industry. One of 
the main current contracts is for the conversion to Pionair standard 
of 26 Dakotas for B.E.A. The work entails completely modifying 
the noses of the aircraft to convert them for two-crew accom- 
mddation and to increase cabin seating capacity to 32. Tollerton 
handles four Pionairs at a time and a complete Check II is carried 
out before the machines are sent on to Scottish Aviation for 
interior furnishing. Nine have so far been completed. This work 
is carried out alongside Ministry of Supply contracts which 
involve the re-conditioning of Proctors and the repair of Prentices 
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(Right) A Pratt and Whitney Twin Wasp on a test-run at Croydon 


for the R.A.F. There is a certain amount of jig work, including 
mainplane and centre-section re-conditioning. Vikings and 
Dakotas are overhauled to C. of A. standards, or repaired, for 
numerous companies, which to date have included almost every 
operator in Europe and some in the Far East. Spare parts ind 
minor components are also manufactured, mainly to meet the 
shortage of spares for Dakotas—for which Fields even make 
replacement instrument panels. 

One particularly interesting contract is for the passenger 
conversion of some ex-B.O.A.C. Liberators for the French company 
Alpes Provences. Like all of the other aircraft on which work is 
carried out, the Liberators are test-flown at Tollerton, where the 
longest runway is only 1,000 yd. This represents no mean feat 
on the part of the Tollerton test pilot, Mr. ‘‘Freddy’’ Cronk, 
who has been with the company for some time and is one 
of the few pilots to have spun a Dakota. 

Another aspect of Fields’ work is the provision of working 
parties for ‘ton site’? crash recovery and repair on behalf of 
insurance companies. Among the contracts recently concluded 
by F.A.S. is one for the supply of 2 Dakotas to Jugoslavenski 
Aerotransport; 10 Dakotas to the Union of Burma Airways (and 
incidentally the recruiting of 21 crews for this airline) ; and more 
Dakotas for B.E.A., Cyprus Airways and a number of French 
operators. The Engine Division at Croydon is particularly proud 
of its extensive French contracts for the overhaul of Pratt and 
Whitney engines. 

From the foregoing it should not be imagined that Fields are 
interested only in the commercial or larger types of aircraft. In 
fact, the Croydon base (which, incidentally, is also the company’s 
headquarters) overhauls all the small engines of the de Havilland 
and Blackburn ranges, together with equivalent American types. 
Private owners also make use of the facilities at Tollerton for 
C. of A. overhauls and repairs. 

Fields’ interests have also extended overseas and the group has 
associates in Southern Rhodesia, Canada and South Africa. 


GAS TURBINE COURSES 


AS reported some months ago in Flight, Power Jets (Research 
and Development), Ltd., are conducting short courses at 
their School of Gas Turbine Technology. Forthcoming sessions in 
the series are as follows : Course 42, Aero Engine Design, Nov. 
25th-Dec. 7th; Course 43, Design and Applications of Industrial 
Gas Turbines, Dec. 31st--Jan. 18th; Course 44, Aero Engine 
Design, Jan. 28th-Feb. 15th; Course 45, Practical Aero Engine 
Course, Feb. 25th-March 7th; Course 46, International Course 
on Aero and Industrial Gas Turbines, March 17th-April 4th; 
Course 47, Design and Applications of Industrial Gas Turbines, 
April 15th-May 2nd; Course 48, Acro Engine Design, May 12th- 
May 30th. 

The design courses, both aircraft and industrial, are approxi- 
mately of post-graduate standard and are open to students of 
British or Commonwealth nationality. The international course, 
on the other hand, is for foreign students only; the practical 
engine course is open to all nationalities. Information about 
fees and other details is obtainable from the school, at Farn- 
borough Place, Farnborough, Hants. 
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CORRESPONDENCE 


The Editor of “‘Flight’”’ does not hold himself responsible for the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


On Tow 

WAS interested to see Mr. Donald Sutton’s reference (Novem- 

ber 2nd) to the towing of a Hurricane by a Wellington aircraft. 
The project was carried out by Flight Refuelling, Ltd., from 
Staverton. 

A Hurricane IIC aircraft was fitted with hydraulically operated 
Malcolm towing hooks on the outer mainplanes and a Wellington 
1C was modified by the removal! of the tail turret and the installa- 
tion of a towing frame. 

The aircraft were flown to Defford, where they were connected 
together on the runway. They took off in close formation and, on 
attaining operational height, the Hurricane dropped back on tow. 
The tow consisted of a hemp rope varying from 200 to sooft, 
connected to a 200ft steel cable which in turn was shackled to a 
towing bridle through an apex plate some 1sft in front of the 
Hurricane’s airscrew. 

Many flights were carried out during 1942, with varying success. 
In 1943 a Wellington III with a glider-towing yoke was used to 
tow a Spitfire IX by means of hooks on the cannon mountings, 
and several endurance tests were flown over the West Country. 

A Rotol fully-feathering airscrew was later fitted to the Spitfire, 
but the project was abandoned in favour of long-range fuel 
systems that had by then become reliable. 

London, S.W.3. M. J. S. INsKIP. 


With reference to the query as to information on the Welling- 
ton towing a Hurricane, the following may be of interest. 
Flight Refuelling, Ltd., carried out the initial installation and tests, 
towing both Hurricanes and Spitfires behind Wellingtons. The 
idea at the time was not for long-range patrols, but as a scheme for 
reinforcing the Middle East and Malta with fighters. It suffered 
from the fact that the engine, oil and coolant system of the aircraft 
were liable to freezing up. It needed an airfield with a long run- 
way for the two aircraft to fly in formation, the Spitfire waiting 
hopefully for the Wellington to gather sufficient air speed. After- 
wards the engine on the fighter was stopped and the fighter was 
towed. Much out-of-position flying entailed cutting of the towing 
bridle. Charles Barnard, as the pilot of the fighter, would be able, 
if he reads this letter, to shed some interesting information on his 
experiences during this testing. 

It seems unfortunate that the probe-and-drogue method of 
flight refuelling had not been thought of in those days, otherwise 
Malta could have been easily reinforced by new fighters and the 
problem of icing would never have occurred. 

Tarrant Rushton, Dorset. P. G. PRocTER, 

Flight Refuelling, Ltd. 


An “Imperial” Route? 
Your correspondent “Imperialist,” who, in your issue of 

October 26th, pleads for the creation of a British Empire 
Airways in addition to B.O.A.C., surely ignores the most important 
lesson gained in airline operations since the war. The proposal 
would completely negative most of the operational and administra- 
tive economies achieved by B.O.A.C. through the integration of 
its world-wide routes, and of the effective employment of its 
aircraft. 

B.O.A.C.’s Argonauts operate from Tokio, thence along a lon; 
section of the Empire route; and they are equally appropriate o 
the route to South America. The units of its feets of Comets and 
Bristol 175s will be fitted into a comprehensive pattern of world- 
wide operations which, in order to gain (among other things) 
maximum aircraft utilization, will pay no regard whatever to 
whether or not any particular journey or destination happens to 
be in the Empire. The main object will be to keep each aircraft 
in the air for the maximum number of hours per day. That is 
only one consideration which arises in connection with the proposal 
to create a third Corporation; there would be many others, such 
as uneconomic duplication of maintenance and supplies organiza- 
tions, operational and commercial activities, staffs, and so on. 

It is difficult to discern exactly what “Imperialist” expects to 
realise from utilization of British Honduras “because it has access 
by air to the U.S. and Spanish America.’’ As regerds his projected 
route to the Antipodes via Bermuda, Honduras and the South 
Pacific, will he give us the operational and commercial data on 
which his proposal is based? The fact that a route looks well on 
the map is only the beginning ; what airlines have to study are such 
things as climatic conditions, wind components, fuel reserves and 
resulting payload, and the commercial attractions of the route 
from the passengers’ point of view. Before it is possible even to 
discuss “Imperialist’s’’ proposed route he must give us the 
requisite data on these points. 


But the main thing which arises in connection with his letter is 
that it is surely past the time to suggest a new set-up in our 
national airlines. They are now, we all hope, nearing the point of 
making an annual profit. The future success that undoubtedly 
awaits them will have been largely due to the fact that their 
operations, under continuous management, will have been planned 
for years ahead. To split up B.O.A.C. and interfere with B.E.A.’s 
routes to Empire points would be an act of supreme folly which 
would undo most of what has been achieved since the end of the 
war. 

London, W.1. F. N. HILLier, 

Secretary-General, Air League of the British Empire. 


On Losing Eindhoven 
LEASE allow me to protest at the untimely demise of one of 
Europe’s international civil airports. For some time now, 
Flight Guide information has ceased and met. reports have become 
difficult as a prelude to the final closing, in March, of the civil 
airport of Eindhoven. It seems that as a link in the defence of 
Western Europe the airfield is to be improved and enlarged for 
purely military use. 
As a persistent non-scheduled operator, I have found Eindhoven 
one of the most efficient and best-run secondary airports in 
Europe. The formalities are always discharged with the least 
possible delay, no one seems surprised at a request for immediate 
refuelling, and air-traffic control has the idea that its job is to help 
aviation. The extremely low landing fees (6s for a Proctor) 
exemplify the view that it is normally the worst-run airfields which 
charge the highest rates, a point which might well be noted by 
our newly formed Ministry of Transport and Civil Aviation. 

It is easy to understand that air defence may require the use of 
this particular airfield, but why should the civilians be kicked out ? 
If anyone wants an example of how smoothly a military airfield 
with joint-user rights can be run, he should have a look at Biicker- 
burg in the British Zone of Germany. Of course, allowing civilians 
in imposes more work on the R.A.F., but this is done cheerfully 
and with the understanding that civil aviation does contribute to 
the backing of Service aviation. 

In the present dearth of good civil airfields in Western Europe, 
is it too much to hope that the military commanders will think 
again before they bar entirely the use of Eindhoven to civil 
aircraft ? 

Royal Aero Club, London, W.1. 


No Reaction 
M** I point out an error in the paragraph entitled “Rotating- 
winged Pilots” (page 531, October 26th)? It is suggested 
therein that the function of the “‘weather vane’’ is to take care of 
torque reaction. There is, of course, no torque reaction with the 
rotor-tip-rocket method of propulsion. In this case there would 
be, instead, a tendency for the operator to rotate “‘with” the 
rotor, due to bearing friction. No doubt the purpose of the 
“weather vane’’ is to prevent this. The effect of a considerable 
increase of bearing friction would, however, be interesting. 
Cheltenham, Glos. G. ODGERS. 


Backward-facing Seats 
“THERE has already been far too much talk and far too little 
action over this vexed question of backward-facing seats, but 
since Mr. B. J. L. Haimes (November 2nd) has unrepentently 
returned to the attack with yet more objections I feel justified in 
doing the same—there is enough resistance to new ideas without 
letting opportunities to substantiate them go by the board. I will, 
however, be as brief as possible. 

(1) What can happen to passengers in a crash when facing 
forwards has been established beyond doubt : they slide under or 
over their safety belts and pile up in a heap forward in the aircraft, 
or swing over the belt and strike their skulls on whatever is in 
front of them, probably rupturing internal organs in the process. 
It requires nothing else but common sense to realize that all these 
possibilities tend to be prevented in backward-facing seats. 

(2) Mr. Haimes says one cannot generalize from particular 
cases (such as the somersaulting Hastings in which all passengers 
escaped); but what can one generalize from, if not from the 
particular? All scientific advances are based on theories which 
in turn are based on particular incidents—there is no proof, for 
example, that an apple thrown into the air will always come down 
again; but since, in man’s experience, it always has done (unless 
someone has put out a hand to catch it), this “fact’”’ has come to be 
accepted. 

(3) Mr. Haimes says backward-facing seats would have no value 
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CORRESPONDENCE... 


if the seats parted from the floor or were rapidly projected in all 
directions. (Here he indulges in the same generalizing, incidentally, 
which he condemns.) I differ. In the first case the occupant is 
still protected and in his seat in the first and worst impact, which 
is taken up by the back of the seat—and, with adequate head 
squabs, the head of the passenger behind is not hit by the back of 
the sheared-off seat. In the second case there is still a very good 
chance of the back of the seat taking the first and worst blow. In 
both cases, with proper seat-design, so that armrests project 
beyond the knees (easily achieved by recessing the seat portion 
slightly) telescoping may not necessarily injure or jam the legs of 
the occupants of backward-facing seats. 

As for seats withstanding some arbitrary g figure, I venture to 
suggest that the problem is the same with either forward or 
backward-facing seats. Mr. Haimes asks whether the limits are 
known, and with what success they have been reached. It may 
be of interest to mention, therefore, that the U.S. Military Air 
Transport Service is using folding rearward-facing seats on C.97 
transports which are stressed to withstand 16g (fitted by Lock- 
heeds, they are made by Beech Aircraft). But even if such high- 
g strains and stresses were always encountered in a high-speed 
crash (which is not the case) is this any argument against providing 
aereeen in relatively low-speed ones? Mr. Walter Tye, Chief 

echnical Adviser to A.R.B., pointed out in his recent paper that 
when an aircraft slides a distance of only one length the deceleration 
is usually only 6g; and that while in a 20g crash the unsupported 
head strikes objects at about 6oft/sec the skull could, with good 
design of objects in front, withstand impacts of 50 to 1ooft/sec; 
the latter is a dubious advantage in) favour of facing forwards, 
but interesting all the same. For future reference (rocket-ship 
designers please note) seats able to withstand 4og will no doubt 
be a requirement, since this is said to be the limit the human 
frame can stand when evenly supported; but here again this is 
no argument against dealing with present problems on the basis 
of maximum probability, and that we can do if we try. 

Mr. Haimes says it is no use citing one or even several accidents 
as proof of the value of backward-facing seats. Yet that is exactly 
how accident investigators do evolve safety precautions—and what 
accidents are there at all which can be specially cited against 
backward-facing seats ? He says we are faced with a dilemma where 
we are unable to prove theory through lack of evidence until that 
theory is proved. Well, this applies to all theories, which all have 
to be proved in practice—all aeronautical and other advances are 
made that way. 

He concludes that operators will not risk their money without 
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conclusive evidence. But what risk to their money is involved? 
Merely turning seats round costs nothing if incorporated in original 
design, and the need for strengthening seats is the same in ay v4 
case—if anything, a forward-facing seat needs to be stronger. 

for medical evidence, Dr. Teare’s figures for the Viking Prniities 
at London Airport in October 1950 give clear enough indication 
of what has to be avoided. 

East Twickenham, Middlesex. 


“Modern Montgolfier ” 
N° theory is better than the assumptions on which it is based. 

The author of the article on the hot-air dirigible (Flight, 
November.2nd) seems to assume that a fixed mass of air is involved, 
as sometimes occurs in meteorological problems; but to maintain 
an airship of constant volume the air would have to be released with 
increase in temperature and altitude. The lift would then be less 
than that of a helium-filled airship. In fairness to the author I 
ought to confess that I had a very similar idea not long ago, but it 
is practically worthless. 

On another subject, use of the prefix “air” in “airstrip,” “‘air- 
field,” “‘airport’’ and, now, “‘airstop,” is hardly in keeping with 
their nature, and without parallel in water and land transport. As 
an —" term for a helicopter station I should like to propose 
“ .? 

Manchester, 19. 


Naming the P.1067 
REFERRING to correspondence on the naming of the Hawker 
P.1067, I write on behalf of some of the boys of No. 263 
Squadron to suggest that it be named “Hawker Hurricane,”’ as 
a symbol of the Battle of Britain, and to remind us that we 
depended on these fighters to see us through. 
Norfolk. J. TROTT. 
[It seems a little early for such a famous name to be repeated; 
it could lead to confusion.—Ep.] 


M* suggestion is ‘“‘Hurrifire’’; I choose this because the 
Hurricane and Spitfire fighters were the best of their day, 
and the P.1067 is the world’s best now. 


Manchester 14. P. Lucas. 
174F Squadron, A.T.C. 


WITH so many excellent names suggested in your leading 
article ‘Names and Fames’”’ (October 12th), I cannot under- 
stand why anybody else needs to make suggestions. I do, however, 
hope that whatever name is finally chosen, the old-established 
custom of alliteration (now so often neglected) will be adhered to. 
London, N.W.3. D. Brown. 


Denis Hornsey. 


G. R. BARRATT. 


Nov. 21. R.Ae.S. Brough Branch: ‘‘Réle of beoerld in Future age 
by Air Marshal Sir Robert H. M. Saundby, K.B.E., 
.C., AF.C., RAF. ret. 

Nov. 21. R.Ae.S. Coventry Branch: Peet Stiffened Wing Struc- 
tures,"’ by A. F. Newall, A.F.R.A 

Nov. 22. R.Ae.S. Portsmouth Branch: Film Sra 

Nov. 22. R.Ae.S. Main Lecture: “Problems of Flight,"’ by 
A. N. Clifton, B.Sc., F.R.Ae.S. (at Cheltenham). 

Nov. 23. Helicopter Association: ‘The Giant Helwopter,”” by O. L. L. 
Ficzwilliams, B.A. 

Nov. 24, Society of Licensed Aircraft Engineers: Main Lecture: ‘‘Func- 
tioning of a Sep s Servicing School,’’ by D. W. 
Richardson, M.B.E., R.Ae. 

Nov. 24. aa Air Force aig Cranwell: Rugby and Squash v. 

N.C. Greenwich (away); Soccer and Rifle Shooting v. 

“ cas A. Sandhurst (away); Old Cranwellians Dinner (Lon- 


Nov. 27. R. ‘Section Lecture: ‘Aircraft Simpification v 
“A Farren, C.B., M.B.E., M.A., F.R.S., M.1.Mech.E., 
F. 


Nov. 27. Society a instrument Technol gy: ‘Visual Pr ion,”” by 
K. F.H. Morrell, MLA, F.R.P. 

Nov. 28, RASS. Weybridge Branch: “Space Flight,’ by A. C. Clarke, 
B.Sc., F.R.Ae.S. 

Nov. 28. R.Ae.S. Southampton Branch: ‘‘Developments in Aircraft 
Production and Engineering,’’ by Prof, J. V. Connolly, B.E., 
F.R.Ae.S., M.1.Prod.E. 

Nov. 29. R.Ae.S. Main Lecture: “Structural Problems in Advanced 
Aircraft’ by H. H. Gardner, B.Sc., F.R 


Dec. 1. Pathfinder Club Annual Ball. Dorchester Hotel London. 

Dec. 1, Royal Air Force College, Cranwell: Boxing v. R.M.A. Sand- 
hurst (home) 

Dec. 3. R.Ae.S. Derby Branch: ‘The Aviation Engine,” by A. Cdre. 
F. R. Banks, C.B., O.B.E., F.R.Ae.S. 

Dec. 3. R.Ae.S. Bristol Branch: cf Future Fighter 
Aircrafe,"’ by P. W. Wreford- Bush, A.F.R.Ae.S. 

Dec. 4. R.Ae.S. Chester Branch: ‘'Metallurgical of Engineer- 
ing by L. Marshall, A.F.R.Ae.S., A.M.I.Mech.E., 

Dec. 5 Ropal Air Force College, Cranwell: Rugby and Squash v. 


R.M.A. Sandhurst (home). 

Dec, 5. Royal United Service institution: ‘The War in Korea, with 
Special een to the Difficulties of Using our Air Power,”’ 
Wykeham-Barnes, D.S.0., O.B.E., 0.F.C., 


Dec. 6. R.Ae.S. Portsmouth Satis Branch Dinner and Brains Trust. 


FORTHCOMING EVENTS 


This week we give a full list of events so far notified. Also included are the Royal Aeronautical Society's branch fixtures to the end of the year; normally, it is 
impracticable to list these events, as there are now so many branches, all of which arrange numerous lectures and other functions. The extent of the list, and the 
calibre of many of the lecturers, bears witness to the healthy state of the Society's provincial offshoots. 


Dec. 6. R.Ae.S. Main Lecture: ‘‘Air Intakes for Gas Turbines,” 
by J. Seddon, A.F.R.Ae.S. 


Dec. 7. Heres and Essex Aero Club: Annual! Dinner and Dance. 
Dec. 7. A.and A.E.E., Boscombe Down: Constructors’ Dinner. 
Dec. 7. G.A.P.A.N,: Receptior, Mansion House, London 


Dec. 11, R.Ae.S. Graduates’ and Students’ Lecture: ‘‘Naval Aircraft’’, 
by D. pes Hollis Williams, F.R.Ae.S. 

Dec. 12. R.Ae.S. and Chelcenh Branch: ‘‘Effece of Jet 
on by H. W. V. Steventon, 
M.i.Mech.€., A.F.R.A 

Dec. 12. R.Ae.S. Brough Back Thirty Years of Naval Aircraft,’ by 
G. E. Petty. F.R.Ae.S., M.1.Mech.E. 

Dec. 12. R.Ae.S. Weybridge Branch: Brains Trust. 

Dec. 13. R.Ae.S. Manchester Branch: “The Dart Engine,"’ by A. D. 
Jackson, A.F.R.Ae.S. 

Dec. 18. R.Ae.S. pee Branch: Brains Bisw3 Chairman, N. E. Rowe, 
c. D.1.C., B.Se., A.C.G.1., F.R.Ae.S 

Dec. 18. R.Ae. C:: Film Show, Uondonderry House. 

Dec. 19. R.Ae.S. Coventry Branch: Film Evening. 

Dec. 20. R.Ae.S. Portsmouth Branch: Film Evening. 

Dec. 20. R.Ae.S. Main Lecture: ‘‘Control-surface Flutter,"’ by E. G 
Broadbenc, A.F.R.Ae. S., and W. T. Kirkby, A.F.R.Ae.S. 

Dec. 21. Institute of Navigation: and Navigation,”’ by 
Le. Cdr. P. G. Satow, D.S.C., 

Dec. 28. R.Ae.S. Weybridge Branch: eenlan Dance 

Jan. 18. Helicopter Association: ‘A Review of Helicopter Patents,”’ by 

layward. 

Jan. 18, Institute of Navigation: Errors,"” by W/C. 
E. W. Anderson, O.B.E., A.F.C 

Jan. 28- Institute of the Aeronautical Sciences: 20th Annual 

Feb. ¢, Meeting, New York. 

Jan. 29. Society of instrument Technology: ‘‘Mechanical Consideration 
in the Design of Servo Systems,"’ by Prof. A. Tustin. 

Feb. 11. Institute of Transport: Brancker Memorial Lecture, by Capt. 
E. D. Clarke, M.C. 

Feb. 15. Institute of Navigation: ‘‘Navigation Aids for Military Air- 
craft,’ * by S/L. D. Bower. 

Feb. 22. Hi : “Hel 
Graham Forsyth, B.Sc., F.R.Ae.S. 

Feb. 23. Society of Licensed Aircraft Engineers: Main Lecture: ‘Some 
of the Responsibilities and Problems of an Airworthiness 
Authority,"” by R. E. Hardingham, O.B.E., F.R.Ae.S., 
M.S.L.A.E. 

Mar. 21. Hel a iation: ‘‘Recent Heli 
gations,"’ by W. Stewart, B.Sc. 


Power by A. 


Research Investi- 
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And no Doodling 


HE fuels used in gas turbine-engined aircraft consist 

almost entirely of hydrocarbons—that is, of com- 
pounds of hydrogen and carbon. Five or six of carbon 
to one of hydrogen, or thereabouts. 


Now some of the patterns formed by these atoms of 
*H’ and ‘C’ are extremely pretty and decorative, but 
they’re not exactly the result of doodling. Modern 
aircraft are dietetically very choosy : their intake of fuel 
must be exactly right, perfectly blended and balanced, 
with no roughage. 


Otherwise there’s trouble. 


If the ‘H’s and ‘C’s don’t add up satisfactorily the 
fuel will not burn cleanly and efficiently, and free carbon 
will be formed. Dirty, self-advertising smoke will emerge 
from the exhaust (the R.A.F. take a poor view of this 
phenomenon) and ruinous deposits may appear in the 
engine combustion system. 


So no doodling: the pattern must be precise, the 
regimen exact. 


All crude oils contain sulphur, and sulphurous fumes 
are no good for an aircraft’s digestion. They corrode 
the works. So fuel manufacturers take infinite pains to 
eliminate excess ‘S.’ The crude oils imported from the 
Middle East are exceptionally rich in sulphur—yes, rich : 
you see, the sulphur extraction plant at ESSO’s new 
giant refinery at Fawley (near Southampton) is so 
efficient that ‘S,’ once an unmitigated nuisance, has 
become a valuable by-product and a prop to the national 
economy. 


And another thing—aircraft engines like their fuel 
volatile, more volatile in fact than can normally be 
handled by the aircraft’s tankage and pumping system 
(there’s such a thing as “ vapour-lock”’). The fuel is 


ESSO PETROLEUM COMPANY, LIMITED, 


helped to vaporise, to mix with air ana to burn steadily 
by being injected into the engine’s combustion chambers 
under high pressure. 


Fuels that “ go steady ” are the common objective of 
the men who design ESSO products, and aircraft engines : 
they want their fuels to burn quietly, stably and effectively 
under all conditions—particularly those encountered at 
great heights where pressure and temperature are not. 
High-climbing aircraft must be able to “ idle” steadily 
when on the roof so that they can be brought down 
without gathering too much speed. That’s important. 


Once again it’s the pattern that matters, the arrange- 
ment of the fuel components, the ‘H’s, the ‘C’s and 
the etceteras. So there’s no doodling in the ESSO 
laboratories—or did we say that before? 


Improvements in aircraft performance must be pre- 
ceded by improvements in fuel performance, which, in 
turn, must be preceded by unremitting research and 
experiment. 


All of which can be followed, in turn, by the categorical 
statement that— 


lt pays vo say 


FOR ALL PETROLEUM PRODUCTS 


36 QUEEN ANNE’S GATE, LONDON, S.W.1 
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It’s quite simple, really .. . 


thanks to team-work 


A development team is more than the number of 
basal people in it. It must be a successful blending 
Lo of creative intelligence, experience and tempera- 
A ‘ ment—with drive and enthusiasm to give it 
force. It “ happens " —partly by planning 
and partly by chance. There is such a team 
at Hymatic. The proof isin a long record 
of solved problems of ancillary controls 
in aircraft—and in allied fields too. 
You can test the facts, Pay usa visit. Set 


us a problem. Bring it to Hymatic. 


The heart of an 
efficient wind-tunnel 


\ PROBLEM: To control hot air, 
: <e) : bled from the jet engine, over a 
wide range of input pressures to 


two different delivery pressures, 

THE design and construction of wind-tunnel fans is a task ee ee 

calling for thorough knowledge both of i ' ANSWER: The Hymatic PS31 
g g g the aerodynamic Rausing weighing only 


principles involved and of the practical problems to be ce a 1.25 lb. and controlling 15 ¢.f.m. 
F . air at temperatures up to 240 
overcome. It is, in fact, a task for the specialist. That p 
AIRSCREW Wind-tunnel Fans are to be found in research ; p-s.i.... next problem please. 


establishments and aircraft firms throughout the country 


—and elsewhere in the world —isa clear indication of We, too, 
the degree and the efficiency of AIRSCREW’'s specialisation : : 
make things easy 


in the air 


in this service to aviation. 


The lower illustration shows a seven blade, 24’ diameter 
fan built by Airscrew for Vickers-Armstrongs Ltd. En- 
quiries for wind tunnel fans of all types for test, research 
and instructional work are welcomed by — 


THE AIRSCREW =~" COMPANY 
and Jicwood Limited 
WEYBRIDGE, SURREY Telephone : Weybridge 1600 
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The Hymatic Engineering Co. Ltd., Redditch, Worcestershire eae 
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ALIGHTING POINT: One 
of the few remaining points 
in Europe to be served by 
flying boats on a regular 
basis is Funchal, Madeira— 
the attractive island resort 
off the coast of Spain to 
which Hythe and Solent 
aircraft of Aquila Airways 
carry heavy loads of tourists 
throughout the year. 


CIVIL AVIATION 


B.1.A.T.A.’s CALL FOR FREEDOM 


by the better prospects for private enterprise 
in air transport which the recent change of government has 
opened up, the British Independent Air Transport Association 
last week issued a statement of its immediate aims and objects. Its 
main intention is to press the Government for the restoration of a 
wider measure of freedom by revising the Civil Aviation and Cor- 
porations Act of 1949. The Association hopes, also, that such a 
policy will be reflected in directives to colonial governments. 

A deputation from B.I.A.T.A.—which, incidentally, now repre- 
sents 15 major British charter firms—is to put the Association’s 
views before the Minister of Transport and Civil Aviation, Mr. 
J. S. Maclay, within the next few weeks. 

Pending the necessary legislation, B.I.A.T.A. hopes that a more 
liberal interpretation will be placed on the definition in the exist- 
ing Act, of a “‘scheduled service,’’ and that the field of all true 
charter work will be primarily reserved for the independent com- 
panies. It is suggested that a statutory licensing authority, similar 
to the American Civil Aeronautics Board, should be set up to 
approve air-transport organizations and their operations. Addi- 
tionally, a return to the principle of airport management by 
municipal authorities and private enterprise is envisaged. 

Among other things, B.1.A.T.A. urges immediate economies by 
a drastic reduction in the administration of air transport in the 
United Kingdom. This could be accomplished, the Association 
points out, by the establishment of a civil-aviation secretariat 
within the Ministry of Transport and by the setting up of a body, 
similar to the A.R.B., to operate all navigational and telecom- 
munications facilities. Such steps, together with the running of 
airports by municipal or private enterprise under Government 
contract, would leave a Directorate of Civil Aviation responsible 
only for implementing Government policy. 

B.1.A.T.A.’s objects, it will be noticed, are broadly in line with 
Conservative policy towards air transport as stated by Mr. A. T. 
Lennox-Boyd, chairman of the party’s Civil Aviation Committee. 
He said: “We are determined, when the opportunity comes again, 
to restore a wide measure of private enterprise in the air, to throw 
the lines open to private competition under proper regulation, and 
to have some system analogous to the Civil Aeronautics Board in 
the United States, which has given the benefit of co-ordination 
and the benefit of freedom on competition as well.” 

At the Press conference at which B.I.A.T.A.’s statement of its 
intentions was made, the Association’s chairman, Mr. Eric Rylands 
(who is managing director of Lancashire Aircraft Corporation) 
said that the independent companies had been living in what was 
virtually a ‘Gestapo police-state.’’ He cited instances in which 
passengers had actually been visited by the police to ascertain 
whether flights which they had made in chartered aircraft could 
possibly have encroached upon the Corporations’ rights, under 
the Civil Aviation Act, to operate scheduled services exclusively. 

Replyiag to a question on whether the charter companies would 
be willing, or able, to undertake the responsibility for running 
some of the unprofitable “‘social’’ services now operated by 
B.E.A., G/C. G. E. McIntyre (managing director, Scottish 
Aviation, Ltd.) said he thought that in most cases such services 
could be successfully flown by private companies if they were 
submitted to the charter market on an open-tender basis. He 
agreed that a more liberal interpretation of the Civil Aviation Act 
would allow companies to achieve considerably greater utilization 
with their existing equipment than was now the case, but he did 
not think there would be any startling increase in the number of 
aircraft which the independent operators could put into service. 


CAUSE FOR SATISFACTION 


OUNTRIES achieving less satisfactory results might do well to 
cgnsult the Australian Ministry for Civil Aviaticn on the 
question of how to run an air-transport industry which could 
provide a major arm of defence in emergency at a total cost of only 
£23,000,000 a year. 

A recent statement by Australia’s Minister for Civil Aviation, 
the Hon. H. L. Anthony, was couched in the following glowing 
terms : 

“Civil aviation is Australia’s most amazing investment. Al- 
though, if accepted as a vital defence project, it could justify a 
heavily subsidized existence, in point of fact it charges the lowest 
passenger-fares in the world, receives less State assistance than 
any other form of transport and still provides a service second to 
none. Investigations show that in 19§0 the total cost of providing 
both for domestic and international services was £23,100,000. Of 
this total 89 per cent was borne directly by the users and only 11 per 
cent was contributed indirectly by the Government. The whole 
industry, including the Department of Civil Aviation, employs 
20,000 people and uses assets costing approximately £29 million— 
a figure which is only as low as this because many of the materials 
used were purchased from war disposal stocks at a discount. The 
Department employs 220 air-traffic controllers and 500 skilled 
operators in the communications service, which handles millions 
of messages a year over the largest radio-communication network 
in the Southern Hemisphere. Only 23 per cent of the Depart- 
ment’s staff is employed in administrative positions, the remainder 
being aviation experts with years of training and experience. As 
a defence factor, commercial aviation and consequently the stimu- 
lation of passenger, cargo and other air traffic, is particularly 
important from the Australian point of view because of the limited 
funds available for defence generally. The magnificent network of 
airlines in Australia will play a very important part in any future 
war in which the country is involved, for aircraft, equipment and 
personnel can be transferred to the war effort and, like the mercan- 
tile marine, become v chief tender to the fighting Forces over- 


night.” 


DEFINITIONS FOR SAFETY 


| es M.C.A. Information Circular 140/1951 it is pointed out that, 
because a certain amount of confusion has arisen in the past 
over the exact meaning of “break-off height,’’ the term is now to 
be abolished and- replaced by the new terms “obstacle-clearance 
limit”? and “critical height.’”? The “‘obstacle-clearance limit”— 
declared by the airport authority concerned—is the height above 
airfield level, for a given runway direction and approach aid, below 
which the minimum approved vertical clearance cannot be main- 
tained, either when the aircraft is approaching or going round 
again. ‘Critical height” is defined as being the altitude specified 
in the Operations Manual as the minimum height above airfield 
level to which an approach to land can safely be continued without 
visual reference to the ground. It thus differs from the “obstacle- 
clearance limit”’ in that it takes into account the character of the 
particular aircraft in question and the competence of the pilot. 
Moreover, it is determined by the operator concerned and not by 
the airfield authority. 

It will be recalled that Lord Brabazon, in the report of his 
inquiry into bad-weather landings and take-offs, recommended 
that the term “critical height” should be used. 
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CIVIL AVIATION ... 


U.S. EQUIPMENT ON THE WORLD'S AIRLINES 


AL tmoucn aware that the proportion of the world’s civil 
airliners manufactured in the United States is by far the largest 
of any, we must confess to feeling a little surprised to hear this 
figure put as high as 80 per cent. This proportion is claimed in a 
C.A.B. analysis of transport aircraft in scheduled service with the 
217 airlines for which information is available. (The C.A.B. put 
the world’s total of scheduled airlines at 221 at the time of their 
investigation.) 

Douglas heads the list with 2,161 aircraft (56 per cent of the 
total) and of the rest Lockheed is said to have built 293, Consoli- 
dayed Vultee 223, de Havilland 211 and A. V. Roe 126. No other 
British makes are mentioned by name. The trend over the last 
three years is shown by the following figures : 


Single or 
Four-engined Twin-engined three-engined 
1949 922 25556 354 
1950 942 2,498 335 
1951 990 2,561 279 


Orders for American piston-engined equipment are still being 
placed in quantity. The delivery backlog at October 15th last was 
for 405 American civil transports still to be delivered to U.S. 
domestic airlines and world carriers. The orders by types are 
quoted as follow : Douglas DC-6 A and B, 156; Lockheed L-1049C, 
62; Martin 4-0-4, 103; and Convair 340, 91. 


CIVIL AVIATION IN ITALY 


T° investigate the causes of the present precarious position of 
the air transport industry in Italy, the Italian Government has 
appointed a special commission which is to carry out a detailed 
analysis of the replies received from 600 questionnaires circulated 
to aviation interests throughout the country. Pending receipt of 
the answers the commission is also consulting a number of air 
transport experts, including the president of the National Federa- 
tion of Air Transport and the heads of the four main operators, 
Italian International Airlines, Ali Flotte Riunite, L.A.I. and Italian 
Transcontinental Airlines. 

Thus far, there is reported to be agreement in all quarters on 
two points, namely, that the present equipment of the Italian 
companies needs immediate replacement by more modern types, 
and that the State must in future guarantee a minimum of postal 
or other traffic. It is also suggested that direct Government sub- 
sidies should be forthcoming, although no agreement upon the 
form of such grants has been reached. 

L.A.I. is known to require two more DC-6s if it is to effect 
desired extensions to its route network. This company has also 
advocated the replacement of its DC-3s by Martin 4-0-4s. The 
latter type has been suggested because it is available quickly and 
also because about 40 per cent of the spares are identical with 
those for DC-3s. The same company has also called for the 
improvement of several airports, especially that of Palermo, the 
present inadequacy of which is stated to be hampering the develop- 
ment of services in Southern Italy. 

Italian International Airlines have suggested integrating their 
present DC-4 equipment with Viscounts and Comets. This, they 
claim, would require State aid, ‘‘because the commercial results 
of such a venture are difficult to foresee.’’ Mention has also been 
made of the prospects of re-organizing and unifying all existing 
operating companies. In view of the fact that the ten-year agree- 
ment reached by the airlines in 1946 is still in force, however, it 
is thought that little progress is likely in this direction. 


TAILOR-MADE HANGARAGE : Typical of American ingenuity are these 

neat little ‘‘protection sheds’’ designed to fit snugly over P.A.A. Constella- 

tion engine positions, so enabling engineers to carry out routine checks 

and minor repairs at London Airport pending the completion of permanent 
accommodation. 


B.O.A.C. PROGRESS WITH THE COMET 


B O.A.C, has now completed its first 500 hours of development 
¢ flying with the D.H. Comet, the type which is to be intro- 
duced on the Corporation’s Middle East and South African routes 
beginning early next year. About 470 hours of this total were 
flown on the second prototype Comet recently returned by 
B.O.A.C. after six months on loan from the Ministry of Supply. 
One of the aircraft on order is now on loan to the Corporation in 
advance of the contract delivery date so that aircrew training may 
be carried out in it. 

Having now completed 12 overseas development flights to 
Africa, Middle East, Persian Gulf, India, Pakistan and Singapore, 
the Corporation’s Comet Unit reports that the results achieved 
have been very encouraging. Most of the flights have provided 
aircrews and technicians with invaluable experience concerning 
traffic control, met. conditions and forecasting, navigational aids, 
refuelling techniques and the many other problems associated 
with the introduction of gas-turbine commercial aircraft. 

One of the main objects of the p e was the collection of 
a mass of data from which B.O.A.C. could plan schedules and 
confirm the operating techniques which have been evolved for the 
Comet. A normal flight-pattern will consist of the climb (about 
35 min) to the most economical cruising altitude (35,000-40,000ft) ; 
the cruise, which will in effect be a very gradual climb on cruising 
power as weight is reduced by the consumption of fuel; and the 
descent, which, of necessity, must begin a considerable distance 
from the destination. 

Particular attention has been paid to the question of high- 
altitude weather and the forecasting facilities provided by the 
various countries along the proposed routes. The need for air- 
craft of this type to fly at their economical cruising altitude makes 
for reduced operational flexibility, in that it is not normally prac- 
ticable to vary cruising heights to take advantage of favourable 
winds; this naturally makes it essential for forecasts to be as 
accurate as possible. A special problem tackled by B.O.A.C. in 
this connection was that of the jet streams which are reputed to 


Progress with the con- 
* struction of the main en- 


trance tunnel to the 


if 


future terminal area in 
the centre of London Air- 
port has now reached an 
advanced stage; already 
a sizeable section has 
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exist at high altitudes and sometimes to exceed 150 m.p.h. 
Although their experience does not cover al] seasons of the year, 
Comet aircrews have so far not found the problem a serious one. 
When such streams have been encountered they have usually been 
found to be comparatively narrow and have thus been quickly 
traversed, It has been noticed, also, that they are not necessarily 
associated with turbulent air conditions. To maintain an accurate 
flight plan, however, it is obviously important that captains should 
have exact previous knowledge of the location and direction of 
these streams. 

Progress is also being made with the problem of modifying air 
traffic control techniques to allow the long distance descents made 
by the Comets to be integrated with the approaches made by other 
traffic. Meanwhile, about 40 aircrew-members (not including 
catering staff) are already undergoing intensive training on the 
type, and it is expected that ten crews should be fully trained by 
the New Year. 


THE FUTURE OF PRESTWICK 


Ts Ayr Chamber of Commerce, which is continuing to press 
for the full development of Prestwick Airport, was recently 
assured by G/C. D. F. McIntyre (managing director, Scottish 
Aviation, Ltd.) that if the recommendations of the Clydesmuir 
Committee were carried out Scotland would have an international 
airport capable of meeting not only its own needs but those of 
North England and Northern Ireland as well. 

In future, he thought, there would be an overwhelming volume 
of traffic in even larger aircraft than those now in use and requiring 
longer runways than those at present provided at Prestwick. It 
was, therefore, Scotland’s responsibility to ensure that Prestwick 
was ready to meet its new opportunities, for it was in a similar 
manner that the present generation had developed the vast sea- 
transport industry which now emanated from the River Clyde. 

There has, for some time, been pressure from the Scottish 
Council (Development and Industry) for the adoption of the major 
recommendations of the committee which, headed by Lord 
Clydesmuir, was appointed tg review the plans for Prestwick in 


BREVITIES 


UNDes an agreement concluded between Sweden and Iraq in 
Baghdad on October 28th, S.A.S. is authorized to make 
intermediate landings at Basra on its Stockholm-Tokyo route and 
also to open a new line to Basra via points in Istanbul or Cairo. 
Iraq will later open a service to Stockh 

* 


The Egyptian airline, Misrair, is reported to have purchased 
three Languedoc 161s. Two more machines of this type will be 
acquired next year. 

* * * 

The Permanent Secretary to the M.C.A., Sir Arnold Overton, 
K.C.B., K.C.M.G., M.C., officially opened tie extended main 
runway at Ringway (Manchester) Airport on November 6th. 
This runway is now 5,gooft in length—the longest commercially 
used runway in the country, apart from those at Heathrow. 

* * * 


Silver City Airwavs were recently granted a ten-vear licence to 
operate their car ferry between Lvmpne and Le Touquet. It is 
likely that the same extension will be given to the new Southamp- 
ton-Cherbourg service as soon as formalities are completed. The 
company’s fleet now consists of eight Bristol Freighters. 

* * * 


Forty-four companies from twelve European countries are 
represented at a meeting in Paris this week of the International 
Air Brokers’ Association. This organization is attempting to raise 
the standards of air broking throughout the world, to ensure 
uniformity of practice and to increase the amount of business 
circulated on the various air freight markets. 

* * * 


The president of the Air Industry and Transport Association of 
Canada, Mr. H. C. Cotterell, recently appealed for additional 
transport aircraft to be included in Canada’s next appropriation 
for the re-armament p me. He gave the surprising infor- 
mation that, in the whole of Canada, there are only 24 civil regis- 
tered four-engined transports and only about 60 large twin- 
engined machines. If mobilization were imposed on such an air- 
transport system, he said, it would have a far more disrupting 
effect upon the national economy than that experienced during 
the last war. 

* * * 

The C.A.B. has extended for 90 days the authority under which 
low-cost “air-coach” services are operated in the U.S.; the permit 
was due to expire on December 31st. Several extensions have 
been granted since authorization was first given in November, 
1948, and the Board is still reviewing the entire field of “‘coach” 
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relation to the long-term needs of Scotland. Its proposals related 
primarily to the extension of the existing main runway and the 
provision of a new secondary runway in order to make the — 
capable of accommodating large aircraft in all weathers. ie 
Negotiations were interrupted by the General Election, but the 
Scottish Council is now treating the question as a matter of urgency 
and direct representations are to be made to the new Secretary of 
State for Scotland, Mr. James Stuart, in the near future. 

Despite the work done so far to lengthen the main runway, 
Adlantic services—particularly those operated by B.O.A.C.—are 
still liable to interruption. British Stratocruisers are still restricted 
to the main runway at all times and are forbidden to use the 
runway at all if the cross-wind component is greater than 20 kt. 


JUST A FUSE-BOX: This new centralized junction box, designed to 

simplify the maintenance of radio and radar equipment in Lockheed 

Super Constellations, is but a small part of the 1,000/b of electronic 

equipment which will be carried in these aircraft. The box contains 
some 1,500 leads and 600 terminals. 


operations. It is also learned that the C.A.B. will between now 
and June 30th undertake 226 airport development projects at a 
total cost of about £10,300,000. So far £71,000,000 have been 
spent on the construction of U.S. airports in the last six years. 

* * * 

A newly joined member of B.E.A.’s Press Branch is Mr. Gren- 
ville Manton, who was an air correspondent during the war. His 
association with flying began in 1917 when, with the R.F.C., he 
learned to fly in a 50 h.p. Gnéme-engined Caudron at the Ruffy- 
Baumann school at Acton. At one period he worked in the drawing 
office of the de Havilland Aircraft Company at Stag Lane. 

* * * 

The chairman of B.O.A.C., Sir Miles Thomas, and Mr. Keith 
Granville, sales director, travelled from London to Boston, Mass., 
on November 8th, where they were guests of honour at a banquet 
given by the Governor of Massachusetts on the following day. 
Sir Miles Thomas afterwards left for New York to consolidate 
arrangements for next year’s tourist traffic on the North Atlantic. 
Mr. Granville is continuing on a world tour to inspect B.O.A.C.’s 
sales organization overseas and to consult with other airlines with 
which the Corporation co-operates. 

* * * 

The Australian Department of Civil Aviation has borrowed an 
R.A.A.F. Mosquito for the purpose of conducting tests at 40,000 ft 
on the four-course radio range at Laverton, Victoria. Although 
the performance of the range was known for heights of up to 
10,000 ft, there was previously no information on its behaviour 
at the altitudes at which jet airliners are expected to operate. As 
there are normally “line of sight’”’ limitations on the reception of 
V.A.R. beams, it should be possible to receive signals up to 250 
miles from the station. 
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**Flight’’ photograph 


FIRST FLIGHT PENDING: During a recent visit to France we were impressed by this ingenious prototype which we found tucked away in a corner of 

Buc airfield, near Paris. It was designed and constructed by a French motor engineer, M. Roussel. In addition to being personally responsible for the 

airframe, he also designed and built its unorthodox power unit. The machine, a two-seater with dual control, is designated the Roussel IV and, according 
to its owner, is expected to make its first flight within the next few weeks. 


FROM tHE CLUBS 


CIVIL AVIATION... 


AUSTRALIAN flying clubs, we learn, have recently been offered 

a new five-year contract by the Government, under the terms 
of which they will receive a total increase in subsidy of £13,000 
a year. This figure is exclusive ofthe 10s-an-hour replacement 
subsidy, which is to be continued. \The main feature of the new 
contract is that the Government will bear approximately 50 per 
cent of the cost of operation and will also encourage pilot training 
in country areas by providing a larger increase in the payments for 
flying carried out away from the clubs’ home bases. 

Since July 1st, also, assistance has been limited to the younger 
students who would be able to enlist in the R.A.A.F. in the event of 
an emergency. Bonus payments made on the issue of licences are 
now restricted to persons under the age of 30 and payments for 
practice flying to club members under 38 years of age. Australian 
clubs are, at the moment, devoting approximately 30 per cent of 
their total flying time to training! for the A.T.C., the Citizen 
Air Force, the R.A.A.F. Reserve and the University Air Squadrons. 

The new subsidy rates are, for home-based flying, £1 13s 9d per 
hour; for flying away from base, £2 7s 6d. The bonus for the issue 
of licences to ab initio pupils within the approved age groups is to 
be £84 when trained at a home base and {£107 10s away from base. 
Bonuses of £11 and £15, respectively, are also paid for renewals. 

One day, perhaps, our own Government will realize the import- 
ance of encouraging private flying to this extent. While the existing 
A.T.C. scheme is a step in the right direction, it still taps only a 
small proportion of our potential pilot-sources—a situation which, 
as the present shortage should warn us, cannot long be left un- 
remedied. 


ADDRESSING Glasgow Rotarians at a recent meeting, Mr. 
John McKean, chairman ci the Scottish Flying Club, spoke of 
the need now being felt for a civilian flying training school i in the 
West of Scotland. He pointed out that in the period from 1928 
until the outbreak of war the S.F.C. trained 344 pilots at Renfrew, 
25 per cent of whom later served with distinction in one or other of 
the Services. The post-war scheme of flying scholarships had, 
unfortunately, deprived Scotland of her rightful proportion of 
u/t. cadet pilots by reason of the fact that there was only one civilian 
training school in the country, the Strathtay Aero Club at Perth. 
Thus cadets in the West were heavily handicapped because of the 
travelling distance involved. 

In Mr. McKean’s view, the resumption of training facilities in 
the West would be an asset to thé nation. He pointed out that 
although the Scottish Flying Club had built a club-house at Ren- 
frew and still possessed a certain amount of capital, it had been 
unsuccessful in its attempt to return to that base or to be accom- 
modated at either Abbotsinch or Prestwick. Conditions required 
for the siting of a small airfield made it extremely difficult for the 
club to undertake such a venture without substantial backing. One 
proposal to lay down an airstrip at Limekilnburn, in Lanark, 
would have involved expenditure of the club’s entire capital 
merely to level the ground to conform to the stringent M.C.A. 
requirements. 

Mr. McKean said that he hoped that Government help would 
eventually be forthcoming which would enable them to establish a 
training centre within reasonable reach of the many flying enthusi- 
asts who lived in the West of Scotland. 


R.Ae.C. AVIATORS’ CERTIFICATES 


WE publish below another of the periodical lists of those who 
have qualified for R.Ae.C. Aviators’ Cer ‘ificates; it covers the 
period from mid-September to the beginning of October. The 
previous list (August 16th to September 15th) appeared in Flight 
of November 2nd. 


No. Name Club or School Date 
27,570 | F. W. Forster... Air Service Training age 13.9.51 
27,571 | PLL. Winter .. Herts and Essex Aero Club 12.9.51 
27,572 | K. W. Simpson Qualified Service pilot 15.9.51 
27,573 | C. D. Grogan... Qualified Service pilot 15.9.51 
27,574 | A. D. Lockyer i Qualified Service pilot 15.9.51 
27,575 | G. M. Phillips... - | R.A.F. Cottesmore ... 15.9.51 
27,576 | A. Lyne oe .. | RAF, Little Rissington 15.9.51 
27,577 | P. Wilson R.A.F. Cottesmore .. 15.9.51 
27,578 | R. B. Spencer... Portsmouth Aero Club 15.9.51 
27,579 | J. M. Kendall. Portsmouth Aero Club 15.9.51 
27,580 | D. A. Blackburn Strathtay Aero Club 15.9.51 
27,581 | M. Blake Portsmouth Aero Club 15.9.51 
27,582 | T.D. laxasane Hampshire Aero Club 15.9.51 
27,583 | G. F. W. Parker Airways Aero Club ... 18.9.51 
27,584 | C. J. Jones .A.F. Cottesmore ... 18.9.51 
27,585 | J.O. Morris ... Qualified Service pilot 18.9.51 
27,586 | R.S. Mackay .. Qualified Service pilot 18.9.51 
27,587 | R.A. Watts . Qualified Service pilot 18.9.51 
27,588 | P. L. Donkin Qualified Service pilot 18.9.51 
27,589 | C. E. Drapper Qualified Service pilot 18.9.51 
27,590 | R.A. Gillam .. Qualified Service pilot 18.9.51 
27,591 | J.C. G. Kerr Cheltenham Aero Club 18.9.51 
27,592 | D. W. McAdam Qualified Service pilot 18.9.51 
27,593 | S. K. A. Pandya Air Service Training, Ltd. ... 18.9.51 
27,594 | M. P. Williams Liverpool Flying Club 18.9.51 
27,595 | A. E. Welch Portsmouth Aero Club ee 18.9.51 
27,596 | O. Howlison Herts and Essex Aero Club 18.9.51 
27,597 | R. H. Irons Herts and Essex Aero Club 18.9.51 
27,598 | D. Rabjohn Northants Aero Club 18.9.51 
27,599 | J. G. Brackenridge Strathtay Aero Club... 24.951 
27,600 | D. H. Herbert Royal Aero Club 24.9,51 


No. Name Club or School Date 
27,601 | G. A. Hargreaves Herts and Essex Aero Club 24.9.51 
27,602 | D. Henderson Rochester Flying Clu ; 24.9.51 
27,603 | J. D. Coltman Northants Aero Club 24.9.51 
27,604 | T. G. Phillips .. «+ | London Aero Club ... 24.9.51 
27,605 | J. H. Taylor ... ... | Yorkshire Aviation Services Country 

Club 24.9.51 

27,606 | P. Westerberg Portsmouth Aero Club 24.9.51 
27,607 | W. E. Goodwin Southend Flying School 24.9.51 
608 | W. H. Sleigh Qualified Service pilot 24.9.51 

J B. R. Tombs Cambridge Aero Club 24.9.51 
27,610 | A. Kaufmann Qualified Service pilot 24.9.51 
27,611 | R. C. Hubbard Cambridge Aero Club 24.9.51 
27,612 | W. D. Markham Cambridge Aero Club 24.9.51 
27,613 | W.M. Sceen Cambridge Aero Club 24.9.51 
27,614 | W. T. Patey R.A.F., Cottesmore ... 24.9.51 
27,615 | C. R. Gordon Qualified Service pilot ame 24.9.51 
27,616 | M. H. Cooper Wiltshire School of Flying ... 24.9.51 
27,617 | J. C, Beecham Portsmouth Aero Club ace 24.9,.51 
27,618 | D. R. Brewer Airways Aero Club ... 27.9.51 
27,619 | G. R. Woolnough London Aeroplane Club 28.9.51 
27,620 | D.M. Richard London Aeroplane Club 28.9.51 
27,621 | G. F. Robinson London Aeroplane Club 28.9.51 
27,622 | F. M. Burden Portsmouth Aero Club 28.9.51 
F od Qualified Service pilot 28.9.51 

f R.A.F.. Cottesmore ... wee | 289.51 

J R.A.F., Cottesmore ... | 28.9.51 

R.A.F., Cottesmore ... 28.9.51 

7 : Qualified Service pilot 28.9.51 
27,628 | M. J. Dredge... Portsmouth Aero Club 28.9.51 
27,629 | J. Lucas ase Redhill Flying Club . 2.10.51 
27,630 | G. W. Richardson ee Aviation Services Country 2.10.51 
27,631 | 1. R. Keith Redhill Flying Club | 2.10.51 
27,63? | G. F. G. Gibb Strathtay Aero Club 2.10.51 
27,633 | J. D. Hutchinson Hampshire Aeroplane Club 2.10.51 
27,634 | J.B. Weightman... | Newcastle-on-Tyne Aero Club 2.10.51 
27,635 | A. T. Racher- Midland Aero 2.10.51 
27,636 ' F.L. Jenkins .. Midland Aero Club . 2.10.59 
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Royal Air Force and 
Naval Aviation News 


Royal Investiture 


MONG more than 300 men and women 
who received decorations and awards 
from the Duke of Gloucester, holding an 
investiture on behalf of the King, were Air 
Chief Marshal Sir Hugh P. Lloyd and Air 
Chief Marshal Sir George Pirie. Both re- 
ceived the K.C.B. Sir Hugh is A.O.C-in-C. 
Bomber Command and Sir George is head 
of the Air Force Staff, British Joint Ser- 
vices Mission to the United States. 

At the same investiture, which was held 
on November 7th, Capt. A. Bolt, R.N., who 
commanded H.M.S. Theseus in Korean 
waters, received the D.S.O. 


Promotion 

HE promotion of Air Marshal Sir 

Arthur P. M. Sanders, K.B.E., C.B., to 
the rank of Air Chief Marshal is announced 
in a R.A.F. supplement to the London 
Gazette. 

Sir Arthur has been a member of the Air 
Council since November, 1948, and is at 
present Deputy Chief of the Air Staff with 
responsibility for inter-Service policy and 
planning and co-operation with Common- 
wealth and Allied air forces. 


Skyraiders for the Navy 

T= first shipment of Douglas Skyraiders 
to the Royal Navy, under the U.S. 

Military Aid Programme, arrived at Glas- 

gow by the S.S. American Clipper last week. 
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IN GRAND HARBOUR: The aircraft carrier, H.M.S. ‘*Warrior’’ made a short stop at Valetta, 
Malta, on her way to the Far East with reinforcements. With other deck cargo will be seen Fairey 
Fireflies, Hawker Sea Furies and a Supermarine Sea Otter. 


At a ceremony held in the King George 
V dock, the four aircraft were handed over 
by Rear Ad. W. F. Boone, U.S.N., Deputy 
C-in-C. Eastern Atlantic, to Rear Ad. W. 
T. Couchman, R.N., Flag Officer Flying 
Training. A party of naval officers and 
ratings has been in the United States this 
last summer, training in the operational 
use and maintenance of the Skyraider. 

The Skyraider, of which “‘substantial 
numbers” are promised to the Royal Navy, 
is a standard American strike aircraft, 
modified for long-range search purposes and 
equipped with radar. Its primary use in the 


CANAL ZONE PATROL: Sgt. J. Marshall climbs aboard his Vampire for a reconnaissance over th 
troublesome Suez Canal area. Under the Egyptian sun the cockpits get extremely hot. Every 
jet take-off produces a miniature sandstorm. 


Royal Navy will be for anti-submarine 
operations. A photograph of the type 
appears on page 624. 


R.LA.F. Appointment 
H's MAJESTY’S Government have 
made available to the Government of 

India the services of A. V-M. G. S. Gibbs, 
C.1.E., C.B.E., M.C., for appointment as 
Chief of Air Staff and C-in-C, of the Royal 
Indian Air Force. Assuming the acting 
rank of Air Marshal, A. V-M. Gibbs will 
take up his new appointment from mid- 
December. 

In this post he succeeds Air Marshal Sir 
Ronald Ivelaw-Chapman, who has held the 
appointment since last February. 


Wings Presentation in Canada 
N the 30th of last month, 25 officers 
became the first R.A.F. trainees to get 
their pilot’s wings in Canada since the 
end of the wartime British Commonwealth 
Air Training plan. In a parade at Gimli, 
Manitoba, in company with 33 R.C.A.F. 
students, they received their badges from 
Air Marshal W. A. Curtis. The R.C.A.F. 
Scroll of Honour, awarded to the student 
graduating first in order of merit, was won 
by P/O. W. H. Orrell, one of the R.A.F. 
officers. 


Dramatic Helicopter Rescue 

NAVAL Aviation crew, Sub. Lt. 

M. D. MacMillan and Obs. 1st Class 
J. Hancox, occupants of a Firefly recently 
shot down 50 miles behind the lines in 
Korea, were rescued in a most dramatic 
fashion by the U.S.N. helicopter from the 
Australian carrier H.M.A.S. Sydney. It 
was a race against darkness and the fuel 
range of the rescuing and protective air- 
craft. 

The Firefly was hit during a successful 
bombing sortie against a railway tunnel, 
north of the Han river. Sub. Lt. Mac- 
Millan made a wheels-up landing in a rice 
paddy field. 

There was doubt whether a helicopter 
could reach the two men and get back 
before darkness. At 1620 hr, however, 
H.M.A.S. Sydney sent off her helicopter. 
A second, shore-based, helicopter was also 
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ST. GEORGE'S CHAPEL DEDICATION : With the Lord Bishop of Rochester are A. Cdre. R. B. Lees (Sector Commander), A. V-M. The Earl of Bandon 
(A.0.C. No. 11 Group), G/C. J. N. Keeling (Assistant Chaplain in Chief), Lord De L'Isle and Dudley (Secretary of State for Air), and W/C. A. H. 


Donaldson (Station Commander, Biggin Hill). On the right is seen the exterior of the chapel. 


SERVICE AVIATION... 


on the way. As Lt. Cdr. Michael Fell, 
D.S.O., D.S.C., R.N., the Air Group 
Commander, flew low to tell the men that 
helicopters were coming, his aircraft, also, 
was hit, and he had to limp to a friendly 
airstrip. Meanwhile a flight of Meteors 
from No. 77 Squadron R.A.A.F. joined the 
Sea Furies over the Firefly. - + 

At 1700 hr there was a crisis. The shore- 
based helicopter was ordered to return to 
base because of the risk of approaching 
darkness and passed the Sydney’s heli- 
copter on its way back. The Sea Furies were 
told to leave the spot at 1715 hr because their 
fuel was running low. At 1715 hrthe Meteors 
left. 

The Sea Fury pilots, Lt. J. G. Cavanagh 
and Lt. J. Salthouse, decided that they 
could carry on for a little while longer and 
continued their protective patrol. As dusk 
deepened, anxiety increased, but the 
Sydney’s helicopter (Aviation Pilot Babbitt, 

.S.N., and Airman G. C. Gooding, 
U.S.N.) made a good 20 knots more than 
the accepted maximum for this type. At 
1725 hr the helicopter reached the Firefly. 

Inside a protecting circle of shells from 
the guns of the Sea Furies, the helicopter 
dropped down beside the two men, Good- 
ing jumped out and shot two of the enemy 
who had crept up to within 15 yd. He and 


the two crashed airmen then got into the 
helicopter which withdrew out of range. 
Triumphantly escorted by the Sea Furies, 
whose pilots had taken the risk of staying 
15 minutes beyond the estimated fuel limit 
of their aircraft, the helicopter returned to 
the carrier. The last half hour of the flight 
was made in darkness, but all three aircraft 
landed safely. 


Biggin Hill Dedication 
Oo’ Saturday last the Lord Bishop of 
Rochester, the Right Reverend C. M. 
Chavasse, O.B.E., M.C., D.D., dedicated 
the new St. George’s Chapel of Remem- 
brance at Biggin Hill. The service was 
attended by the Secretary of State for Air 
and many of the R.A.F. High Command. 

The chapel replaces the original building, 
burnt down in 1946, and flanking the new 
altar are panels on which are inscribed the 
453 names of those who lost their lives in 
the Battle of Britain. 

On the altar is a Book of Remembrance, 
which opens with the following quotation 
from a Fe by Spender :— 

he names of those who in their life 
Fought for life 
Who wore in their hearts 
The fire’s centre 
Born of the Sun 
They travelled a short while 
Toward the sun 
And left the vivid air 
Si with their honour. 


“Flight” photograph 


For the dedication service the chapel 
was filled by a congregation of relatives 
of those who had died in the Battle of 
Britain. 


RAF. Appointments 


HE Air Ministry has announced that 

A. V-M. W. L. Dawson, C.B., C.B.E., 
D.S.O., will give up his post as R.A.F. 
Instructor to the Imperial Defence College 
and become Assistant Chief of the Air Staff 
(Policy) from January next. His place at 
1.D.C. will be taken by A. V-M. C. B. R. 
Pelly, C.B., C.B.E., M.C., who, until 
recently, was Assistant Chief of the Air 
Staff (Operational Requirements). A. V-M. 
Pelly will also be remembered as the com- 
manding officer of the Aeroplane and 
Armament Experimental Establishment at 
Boscombe Down, Wilts. 


R.C.A.F. in Britain 


‘YESTERDAY, with full ceremonial, the 
R.A.F. Station at North Luffenham 
was handed over to the Royal Canadian 
Air Force. 

North Luffenham will become the 
R.C.A.F. headquarters in Britain and the 
newly arrived No. 410 (Cougar) Squadron, 
R.C.A.F., with their Canadian-built 
Sabres, will be stationed there. A 
fuller account of the ceremony will appear 
next week. 


BATTLE OF BRITAIN REMEMBRANCE : (Left) Air Chief Marshal Lord Dowding, who was A.0.C.-in-C. Fighter Command in 1940, arriving with 
Lady Dowding for the service at Biggin Hill. On the right is the altar of the new chapel, with its flanking memorial panels and flags of all the 


nations whose pilots fought in the Battle. 


OURKIRK BATTLE GF 
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No. | Temperature Measuring 


The comprehensive range of Weston temperature 
measuring instruments covers the requirements of exist- 
ing production aircraft, as well as types now under 
development. In addition to thermometry for the indica- 
tion of cylinder, air, oil and radiator temperatures, Weston 
equipment for aircraft includes instruments for power 
supply, navigational aid instruments, selector switches, etc. 
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Illustrations show: 
Above, Model $128. Dual Engine Temperature Indicator, comprising two 
Millivolemeters of 100° scale housed in large-size S.E.A. case. For use in 
i with ironj or ch fal 
thermocouples. 
Below, Model $127. Dual Ratiometer Indicator. comprising two 100° Ratio- 
meter movements housed in large-size S.A.E. case. For use in conjunction 
with thermometer bulbs, electrical oil pressure transmitters, electrical 
position indicators or any combination of two of these to indicate a variety 
of temperatures, pressures or position. 


SANGAMO WESTERN LIMITED 


Enfield, Middiesex 
Tel.: Enfield 3434 (6 lines) and 1242 (4 lines). Telegrams: Swanwest, Enfield. 
Scottish Factory, Port Glasgow, Renfrewshire, Scotland. 


BIRMINGHAM 


: 

AIRCRAFT INSTRUMENTS = 
Branches: Glasgow, Manchester, Newcastle-on-Tyne, Leeds, Liverpool, 
Wolverhampton, Nottingham, Bristol, Southampton, Brighton. & 
— 

11. 
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UNUSUAL PROBLEMS . 
SOLVED WITH Bestik 


THE COLLEGE OF 
AERONAUTICAL AND 
AUTOMOBILE ENGINEERING 


President: Lord Brabazon of Tara, P.C., M.C., F.R.Ae.S. 


Chelsea and Redhill Aerodrome 


Diploma Courses combine full day workshop and tech- 
nical training and commercial experience for executive 
appointments in Aviation. 

Coaching for R.Ae.S. Associate-Fellowship examination, 
Parts 1 and 2: I.Mech.E., Sections A and B: Aircraft 
Engineers’ Licences: and Common Preliminary Examina- 
tion of the Engineering Joint Examination Board. 

Fully equipped aeronautical engineering shops with 
accommodation for nearly 500 students. Test House 
approved by A.I.D. and A.R.B. 


Syllabus from the Principal 
SYDNEY STREET, CHELSEA, S.W.3 
Flaxman 0021 
Also Training for 
AIRCREW TECHNICAL EXAMINATIONS 
(Issues and Endorsements) 


in your cupboard? | S=sar7 springs by 


GENUINE skeletons for use in medical schools, 
being scarce and expensive, plastic skeletons are now 
' being manufactured. An early manufacturing difficulty 
was to find an adhesive that would join the various 

plastic parts. The problem was solved with special 
grades of Bostik adhesive. This out-of-the-ordinary 
example of Bostik’s application to industrial needs may 
remind you that in your business, there might be a 
definite use for one or more of the scientifically tested 
products in the Bostik range of adhesives and sealing 
compounds. Write to B. B. Chemical Company Ltd., 
Ulverscroft Road, Leicester, with brief details of your 
industrial adhesive problem. 


There might well be a use for 


Boskik 


Industrial Adhesives and 
Sealing Compounds in YOUR Business 
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DUREX ABRASIVES LTD wish to announce that 
as from June 14th, 1951, the name of the Company 
has been changed and is now the MINNESOTA 
MINING & MANUFACTURING COMPANY LTD. 
Identification will be as before, except that the words 
“Scorch Boy” will be used instead of “Durex” as 
a prefix to the name of the material, eg., “Scotch 
Boy Tapes” instead of “Durex Tapes” 

Existing high standards in the quality of the products 

will be maintained, the change is in same only. 


BoY’ 


& 


“SCOTCH Masking 
Tape is supplied in rolls 72 yds. 
long and in a variety of widths 


DISTRIBUTIVE ARRANGEMENTS 
UNCHANGED 


Manufactured by :— 
MINNESOTA MINING & MANUFACTURING COMPANY LIMITED 
ARDEN ROAD i ADDERLEY PARK ‘ BIRMINGHAM, 8 
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Instrument Inspection, 


A.1.D. & A.R.B. APPROVED STOCKISTS 


le. S of all types of 
WYNN AIRCRAFT INSTRUMENTS 
Also 
AIRCRAFT ELECTRICAL ACCESSORIES 


Immediate delivery in quantities 


E.D.WYNN & CO 
STAVERTON AERODROME 
CHELTENHAM RD - GLOUCESTER 


Phone: Churchdown 3264 (3 lines) _ Grams: ‘Wynn, Gloucester” 


K ED 8. 
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AIRCRAFT 
ANCILLARY EQUIPMENT 


We are the largest Suppliers in Great Britain of British and American Aircraft 
Ancillary Equipment to all leading Aircraft Manufacturers. All materiat 
can be supplied A.R.B. or A.I.D. released. 


We can offer ex stock, both British and American: 


Aircraft Generators. Flight and Navigation 


Auto Pilots. Instruments. 

Cameras. Control Gear. 

Armament & Bomb Magnetic Relays. 
Gear. Landing & Navigation 

Alternators. Lamps. 

Filaments. Voltage Regulators. 


Reverse Current Relays. Radio & Intercommuni- 
Breeze Plugs & Sockets. cation Materials. 


All types of Ground Equipment. 
We have also large stocks of A.G.S. and A.N. Hardware 


Central Depot 


MAGALOW TRADING CO. 


Contractors to the Ministry of Supply, the Dominions and to Foreign Governments 
27/39 BROADLEY TERRACE, LI3SON GROVE, LONDON, N.W.1 


Telephone: Telegrams: Cables: 
7013 MAGALOW NORWEST LONDON MAGALOW LONDON 


AIRCRAFT ENGINEERS NEEDED 
IN THE UNITED STATES 


For Work On 


JET AIRPLANES 
JET HELICOPTERS 
GUIDED MISSILES AND 
PROPULSION DEVICES 


Opportunities for qualified men in many phases 
of research, development, design and analysis. 


Attractive starting pay . . . good opportunities 
for advancement based on individual merit .. . 
excellent working conditions . . . liberal employee 
benefits . . . additional payment for extended 
work week. 


McDonnell is engaged in developing a variety of 
advanced aircraft under government contract 
and there are a number of challenging problems 
to be overcome. 


If you have six years’ aircraft engineering experi- 
ence, or equivalent and proper technical education, 
airmail complete resumé and recent snapshot to: 


McDONNELL AIRCRAFT CORPORATION 
ST. LOUIS (3), MISSOURI, U.S.A. 
(All replies will be answered) 


OXYGEN 
BREATHING APPARATUS | 
for 


High Altitudes 


AIRCRAFT SAFETY BELTS 
as supplied to 


THE KING’S FLIGHT 


and 


LEADING AIR LINES 


AIR COMPRESSORS 


INSTRUMENTS AND 
INSTRUMENT TEST APPARATUS 


SIEBE.GORMAN & CO.L? 


RYT FOR SAFETY EV 


TOLWORTH - SURBITON - SURREY 


26 FLIGHT 
ie 
i 


16 NOVEMBER 1951 


The Old Established 
Aircraft Furnishing Specialists 


Suppliers of all types of seating and 

interior furnishing to the Royal Air 

Force, the Aircraft Industry, Airlines, 

Charter Companies, Executives and 
Private Owners. 


L. A. RUMBOLD & CO. LTD., KILBURN, LONDON, N.W.6 
Telephone: MAlda Vale 7366-7-8 


A new Meated food and 
Liquid CONTAINER 


\, Designed jointly by the G.E.C.and BEA 


This valuable addition to the 
famous range of G.E.C. electric 
heating equipment specially 
designed for aircraft is shown 
here installed in the B.E.A. 
“ Pionair.”” Many uses will be 
found for the container in 
keeping cooked food or 
beverages hot for serving en 
route. 

Constructed of highly-finished 
aluminium and monel, the 
weight has been kept down 
to 10 Ibs. and the electrical 
loading is only 200 watts at 
28 volts. Efficient lagging is 
achieved with “Fibreglass” 
insulation material. 


: Z App. size 8 in. x 8 in. x 16 in. 
- Cat. No. HO 3370. 


PLETE AIRCRAFT EQUIPMENT 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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PRESS DAY—Classified advertisement ‘‘copy’ 
should reach Head Office by FIRST POST 
THURSDAY for publication in the following 
week's issue subject to space being available. 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4/- per line, minimum 8/- 


, average line contains 6-7 words. Special rates for Auctions 


Contracts, Patents, Legal and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10/-. 

Each paragraph is charged separately, name and address must be counted. All advertisements must be strictly 

prepaid and should be addressed to FLIGHT Classified Advertisement Dept., 1 orset House, Stamford Street, 
1 


London, 


Postal Orders “3 i eheqeae sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 


and crossed & ¢ 


Tente Advertisers - use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15 % for 
2 consecutive insertion orders. Full particulars will be sent on application. 

po Numbers. For the convenience of private advertisers Box Number facilities are available at an additional 

charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 


advertisement charge. Replies should be addressed to * 


London, 


“Box 0000, ¢/o Flight,’ Dorset House, Stamford Street, 


The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes. 


AIRCRAFT FOR SALE 
y HACKLETON, IMITED 
L 
175, PICCADILLY, LONDON, W.1 
lu ROPE 5 biggest aeroplane dealers (now 20 years at 
this address and 119 distinct types of aircraft sold) 
have always speci ial the Sal ets of aircraft 


During the war we sold a complete batch of 32 
TIGER MOTHS owned by the Bristol Aeroplane 
Company to a British Empire Country for urgent 
military training 
As we write this we have just concluded the sale of 
the four Lockheed pope plus Spares, owned 
by the Saudi Arabian Gove n 
Some time ago our friends “Blas kburn a General 
Aircraft Co. Ltd., asked us to sell the fleet of air 
raft owned and previously ope: rated by their don 
sidiary N rth Sea Air Transport Lt We fb. just abc 


completed this job, having dispose 4 of D.H.89 
ides, one Lockheed 14B, one Lockheed 12A e Aerovan, 
one o Messenger, one Anson, one Autocrat, and one Tiger 


N addition we disposed of some privately owned planes 

maintained by Blackburns at Brough, comprising two 

Hornet ng a Whitney Straight, a B.A. Swallow, 
and a Piper Cc 

5. KL ETON Limited, 175, Piccadilly, London: 

: Regent 2448/9. verse as Cables: ‘Shack- 


AVIMTION L™ 
OFFER FOR SALE 
cen 1A, are ry flight only since new 
MIN in as new condition 
R 11A, new engine 
ely equipped with Glider Towing 
ox 
THREE MAGISTERS, coupe head, twe -stemdard. 
all y spatted 
PROC TOR seater, Peautifully 
holstered 
THREE RAPIDES eyuipped radio 
NE WHIINEY STRAIGHT 
All aircraft with 12 months GCertiticate of Ai 
Tel.: FORDHOUSES 21 (7236 


TIGER MOTH ¢ omp € 


YENDAR. ROOM 200, CROYDON AIRPORT, OFFER 


AIRCRAFT: 2 Proctor IIIs and Tiger Moths 

ENGINES: Majors, Lycomings, Cheetahs, spares, etc 
PROPELLERS: Proctor, Tiger and Dakota. 

SPARKING PLUGS: Cheetah, Queen II and Major. 
INSTRUME fiying and navigation. 
ELECTRICAL 6A, 10. etc. 

RADIO: TR.114¢ T.R. 

NDAIR, ROYDON AIRP’ ORT, CROYDON 7744. [0603 


OLVERHAMPTON VIATION TD 
W A L 


FER FOR SALE 
TWO MILES REROY ANS complete with radio, 
one Certificate of Airworthiness expired the 
other expiring on February 22, 1962. Fitted 
Long Range Tanks. What Z 
Tel.: FORDHOU 


QO fully overhauled Pratt and Whitney series 1830-90D, 
and 92 engines at nil hours—test time only 
.B. requirements: engines 
enclosed in cocoon plastic coat for shipment overseas 
edie invite enquiries for the overhaul of all types ‘of 


nes. 
Hate EVER ares of aircraft you require for immediate 


purchase, contact 
TEL. D AIRC RAF T SERVICES, Ltd., Croydon Airport, 
Surrey. Tel.: CROydon 7777, Cable: Fieldair, Croydon. 
(0258 


All Black Leather 
fully lambswool 
nm 


FLYING 
BOOTS 


as illustrated, 
£6/50. All Lea- 
ther fully white 

wool lined zip-front 
calf-length B 


WHIT 
INNER NT- 


TON | C TORS, new, 50)/- NER 

GLOVES, 12/6. Fully white wool lined SENIDE 

GAUNTLETS, 65/-. Sheepskin lined FLYING JACKETS 

(new) £7/15/-, (slightly used) £6/15/-. Lambswool 

FLYING GLOVES, 45)-. MOTORING 
3 


3S, 27/9. 
=; TO FLYING CLUBS. TRADE ort IED. 
ND 3d. IN STAMPS FOR FOR aS: TRATED 


D. LEWIS LTD. weer. 


Leather Clothing Manufacturers for Home or Export 

124 GT. PORTLAND ST., LONDON, W.1 
Trade Inquiries Invited. 

Tel.; Museum 4314. Grams.: Aviakit, Wesdo, London 


RATCHET & REVOLUTION 
COUNTER 


Speeds up to 6,000 R.P.M. 


Please send for Leaflet No. 18/7 
Sole Makers and Patentees 


B. & F. 1F, CARTER & CO., LTD., BOLTON, 6 
ERS OF B.E T.E.C. ORGANISATI 


AIRCRAFT SPRING WASHERS 


CROSS MFG. | LTO., 
COMBE D-WN, BATH 


AIRCRAFT FOR SALE 


R. 


UNDAS, Limited. 
JE always have what is wanted, for instance: 


OCKHEED LODESTAR. 1,200 hours since new, engines 
ten since why haul. 14 seats, toilet. Offers considered 
EECHCRAFT D.18.6. About 10 hours since complete 
and engines 1951. Seven seats. 
De-icing, full radio and radio compass. A beautiful aero - 
plane, as new. Offers considered 
VY en 70-2 engines. Two off new suitable for 
Dove ‘ Offers wante 


UNDAS, Limited, 29 Bury Street, London, S.W.1 
HI. 2848. Cables: Dundasaero, Piccy, London. 
JYDON Airport: Cro. 0408. 
(0559 


G. MILES, Ltd., wish to dispose of the company’s own 
« executive Gemini. Constructed for the managing 
director and maintained by the firm, this {s the best flying 
Gemini ever. Details upon request.—F. G. Miles, Ltd., 
Redhill Aerodrome, Tel.: Nutfield Ridge 2322. (0580 
ILES MESSENGER, full 4- seater, civilian Meet 
total airframe hours 390, Gipsy Major D eng: 180 
hours. i blind panel, com pt rec onditioned by 
Percivals of Luton. Resprayed duo blue and A. 
renewed for 12 months. Reupholstered with Duniopitio. 
£1,000 or would accept c ar in exchange, cash either way.— 
Turner, Palmers Green 7935 U 


AIRCRAFT ACCESSORIES AND ENGINES 
A. SHORT, 159, Godstone Road, Wyteleafe, Seasey 
« Tel.: Uplands 0391, offers ‘the following from stock :— 
100° h magnetos type LU 7 and 8. S: veral fore ules 
magnetos, together with a large quantity of new 
Magneto spares. 40 PD 12 H4 
car burettors, and two P. and W. R 985 


et 
Grakes for Lycoming, Auster and Tiger Moth Aircraft. 

Lycoming carburettors and mags. Auster under- 
carriage legs, mainplanes, etc. Lycoming engine, 200 hrs. 
running. Tiger Moth airframe parts, propellors, petrol 
and oil tanks, undercarriage pag a anes, etc. 
Wanted: Cirrus Minor 1 engine.—Box 5 

ERO SALES, Inc., procurement Ltt lalists for all 

American aircraft, engines, accessories. Quotations 
furnished on all requests.—Address: P.O. Box 37, Miami 
International Ra rport Branch, Miami 48, Florida, U.S.A. 
London Agen’ . J. Fox and Sons Ltd., 117 Victoria 
Street, Loman, ‘'S.W.1. Tel.: Victoria 0204/5. (0945 


AIRCRAFT ACCESSORIES AND —— WANTED 


IRRUS Minor 2s—any quantity. Must reasonable 
condition. Moderate hours. —Full to Box 


AIRCRAFT SERVICING 
F G. MILES, Ltd., Redhill Aerodrome, Surrey. Tel.: 
« Nutfield Ridge 2200. 
N approved design, maintenance and repair organiza- 
tion staffed by experts on Miles aircraft. Major and 
minor modifications a speciality; radio installations. 
PPROVED instrument test shop; specialists in race 
preparations. 
G. MILES, Ltd., Redhill Aerodrome, Surrey. Tel.: 
+ Nutfield Ridge 2200. (0591 
ROOKLANDS od IATION, Ltd., Brooklands Aero- 
ybri 


drome, Wey C. of AS overhauls, modifications 
and conversions. Tel.: Byfleet 436 
EPAIRS and C. eehaul for all types of air- 


of A. ov 

craft. Brooklands Aviation, Ltd., Civil Repair Ser- 
vice. Sywell Aerodrome, Northampton. Tel.: Moulton 

ESTMINSTER AIRWAYS SERVICING, Ltd., 

tract maintenance and C. of A. overhauls of all types 
of aircraft at competitive rates; Dakota specialists.— 
Blackbushe Airport, Camberley, Surrey. Tel.: Yateley 
9242. (0612 


AIRCRAFT WANTED 


AGISTER —Reply, with full details, 
price, Box 4986. { 


4.0.0. 


OF 


SONS 


ARE YOU GR 


A.1.D, W. A. ROLLASON, LTD. 


Telephone: CRO 


OUNDED? GET AIRBORNE 


BY CABLING ROLLAIR, CROYDON 


FOR EVERYTHING AERONAUTICAL 


ROYDON AIRPORT 
ROLLAIR, CROYDON 
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AIRCRAFT WANTED 

S. SHACKLETON, Limited, Europe's biggest aero- 

« plane dealers, are always looking for good aircraft 

to supply to clients all over the world, and would welcome 

offers of any type of direct purchase, 
part exchange, hog sale 

SHACKLETON, "Limited. Piccadilly, London, 

7 W. 1. Tel.: Regent 2448/9. (0071 


CARAVA 
CARAVAN sale off the Income Tax. 


NSTEAD of always paying £12,000 to £15,000 a year in 
income tax, U. argest caravan distributor is this 
year going to delib=rately reduce his profit and hand some 
of it back to his customers in a slashing, almost cost 
price, sale of all ‘his new 1951 mod 


ntee and repairs 
the Caravan Residents’ Assoc a 

u a good hee Prices are going up, 

this offer is realty unique. Ge -p. terms on all vans. 

So why not send for 1 Ib. cf free advice articles and bro- 

chures to . A. 8. Jenkinson. L E 

Taplow, Bucks. Maidenhead 


Tel.: Langh 


week. 
“Statesm £1,065. Other Berkeleys 
£399/10)-. New Glider 4-berth de luxe, £399/10) 
2-berth, £212. Safari, 
Mantles Garages. ige a 
‘OU are cordially invited to visit our 54-acre display 
ground containing the largest covered premises in the 
north to inspect an exhibition of residential and holiday 
caravi n;, introducing high class 1952 models by leading 
makers from £175 to £1.795. Fine selection as exhibited at 
and appreved by the National 
sistance with sites. 
Liberal H. Stafford and Co., 
Caravan Distributors, Bus Kirkheaton, Hud- 
dersfield. Tel. 4004 a: 77. Open every day from 9 a.m. 


am 5606/7. Open till 8 p.m., seven 
(0599 


to 8 p.m. pron at td Saturday and Sunday. Members 
C.D.A.A. (7222 
CLOTHING 
A.F. and R.N. officers’ uniforms purchased; large 
e selection of R.A.F. officers’ kit for sale, new = 
reconditioned.—-Fisher’s Service Outfitters, We’ 
lington St., Woolwich. Tel.: Woolwich 1055. (0867 


CLUBS 
EDHILL FLYING CLUB. 


§ ARN to fiy at Redhill Aerodrome, Surrey. South 
.ondon's nearest flying centre. 23 miles 
‘ark Corner, £3/10/- per hour dual; 
instrument flying, instructors’ and 
Attractive clubhouse with full catering ‘acilities. “Tel: 
Nutfield Ridge 2245. 

ERTS AND ESSEX AERO CLUB, Broxbourne Aero 
drome, Nazeing, Essex. M.A.C. approved 30-ho 
course; solo flying: from 30/- per hour; residential; trial 
lessons 35/-; train from L tverpool St., or Green Line Coach 
715.—Tel. : Hoddesdon 2453, 2421, 3705. (0230 


CONSU 
ING COMMANDER STOCKEN, F.R. Ae. 8.. 
Eagle House, 109, St., London, $.W.1. 
Whitehall 8863, fouis 
HOTELS AND ACCOMMODATION 
OYAL OAK HOTEL, Keswick-on-Derwentwater, heart 
of English Lake otters restful holiday to Air 


Force DOPE: first-class ac ion atr 
charges (0414 
INSURANCE 
LL types of roe insurance and personal accident 
cover.—App! Amey, Messrs. R. J. Moffat 
and Co., Perey 796, High Rd., Tottenham, N.17. 
Tel.: Tottenham 2003-4-5. (0684 
MISCELLANEOUS 
pilot’s achute and 


“K" type dinghy for — 
—Offers to Box 5072. (721 
ACKING SHIPPING 
td.. 143-8, Fenchurch St., E.C.2. 
Official packers and ship- 
(0012 


Fully 


‘el. : 
pers to the 


ME RECORDERS 
TAFF item pa. 3 and job-casting time recorders 
AS makes) for quick cash sale; exceptional sac 
—Box 0040 


TUITION 
1 Ppp SCHOOL OF AIR NAVIGATION (1949), Ltd. 


ERSONAL coaching for 
Rating, Senior Commercial, A.L.T. gp 
thereto) mand Flight Navigator Licences. This school 
rovides the most rapid and economical method of quali- 
ying. I.C.A.O, standards. 
“Study-as-you-work” Simulates 
lassroom instruction; sson, questions, model 
answers. Unique in application. Ideal = employed or 
seeking career from Services 
INK Instruction and RT for all Instrument Rating 
procedures. Any form of flying training at best quota- 
with terms: 8-10, King Street, London 


6. : Riv. 7400. {0277 
MUNICIPAL FLYING SCHOOL, Southend- 
on-Sea, Essex. 
IEL.: Rochford 66204. Comprehensive fiving training. 
Private and coerce licences from £3 an hour, on 
contract from £2 per hour. on Auster aircraft. No entrance 
fee. Write for full particulars. 


Instrument 


residence 44 gns. w Approved M.C.A. private Dilot’s 
licence course.— Wiltshire School of Flying, Ltd., Thruxton 
Aerodrome, Andover, Han 025? 
S AWB Corts. A.M.LMech.E., etc., 

no pass, terms; over 95°. successes. For 

details of exams. and courses in all branches of aero- 
nautical work, mocuanical eng., etc.. write 
44-page handbook —B.LE.T. (Dept. 702), 17 
Stratford London we 0707 
NAVIGATION, University College. War. 

. Southampton. Flight navigator’s course £16/10/ 

for six months’ tuition; pilot licences. £7/10/- to £13/10/- for 
six months’ tuition: Link instruction: all approach svs- 
tems, 10/- per hour or £3/10/- for te: 
hall cf residence. Tel 
ARSHALL’ 


on 


0557 
OF CAMBRIDGE 
approved courses (30 hours) for the private 
pilot’s ‘licence on Tiger Moth or Auster aircraft at 


nce fees or 


aerial photogra 
subscriptions. he Airport, Cambridge. Tel. "36291 (ext. 3). 
(0568 


FLIGHT 


IF IT’S 
GAB 
WE'RE ABLE 


«++... to supply any type of electrical or 
radio cable with an aeronautical applica- 
tion, which, in itself, is an achievement, but 
wait don’t go, a further outstanding feature 
of this service is that we are able to supply 
this cable fully released to the requirements 
of the Air Registration Board with imme- 
diate delivery and at extremely competitive 
prices. 


Remembering the unrivalled service we 
are currently offering our clients in the 
Radio Accessories field, you will readily 
appreciate that this comprehensive range 
of cables, coupled with our stocks of plugs 
and sockets, enables us to construct radio 
and radar harness sets at very short notice 
and to the concise requirements of the 
purchaser. More of our sales talk prompts 
us to mention the unequalled service in 
supplying complete Radio and Radar equip- 
ments that is so much now a normal part 
of our business. We have so often executed 
the impossible in order that an aircraft 
may once again fly promptly that mention 
of a feat of this nature is very rarely made 
but, when a well-proven radio sales organi- 
zation is coupled so closely with a radio 
overhaul organization beyond parallel, 
these achievements are just commonplace. 


Let us prove to you that actions are more 
powerful than words. Just approach us 
with your radio requirements and overhaul 
problems and then sit back and watch the 
remarkable results accomplished in a short 
space of time by our organization. 


* 


Publications to interest you:— 


Sales—The RADIOLOGUE is a highly 
inform&tive catalogue which, beyond illus- 
trating the comprehensive stock of available 
radio equipment, also provides a wealth of 
technical information. 


Service—Our Radio Servicing brochure 
clearly indicates the wide range of test 
equipment available to our Radio Servicing 
staff and emphasizes the coverage afforded 
by this new wing of our activities. 


KENOCONTACT 
AIRPORT. HORLEY SURREY 
TELEPHONE HORLEY 1910 CABLES AEROCOM. HORLEY 
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TUITION 
Brochure giving ane ourses in = branches 
F. M.C. 


aero eng. covering / ams, etc. 
We are the only postal by an 
industrial organization.—Write to E.M.I. Institutes, 
Postal Division, Dept. F26, 43, Grove Park Rosa. London, 


W.4. Chiswick 4417. (Associated with H.M.V (6806 
OLLE AERONAUTICAL & AU TOMOBIL E 
SERING, Chelsea and Redhill Aerodrome. 


Diploma courses in aeronautical engineering combine full 
day workshop and technical training with coaching for 
R.Ae.S. Associate Fellowship examination. Parts i and 2, 
aircraft engineers’ licences, etc 


tive positions. Svilabus from kgs College “cr tary. 
Sydney Street, Chelsea 3. Flaxm in 9021. [0019 
HE COL LEG E OF AERONAUTICS A co’ of lec- 


urse 

tures on “The Aerodynamics of the Helicopter” will 
be given at the College from Monday. February 18, to 
Friday, February 22, 1952. The course will deal with the 
basic aerodynamics and performance of rotating wing 
aircraft including discussions on stability and control. 
Fees for the course are: Tuition fee 74 guineas. Residence 
charge (inchuding full board) 17/6 per day. oe of the 
syllabus and forms of registration can be obtained from 
the Registrar, The College of ‘Aeronautics, — 

(7: 


Bletchley, Bucks. 
SITUATIONS VACANT 
DE 
TD., 


VE VACANCTRS FO 
ESIGN AND \TERMEDIATE 


RAUGHTSMEN 


(PREFERABLY WITH AIRCRAFT EXPERIENCE) IN 
THEIR HATFIELD AND ee (REGENT STREET) 
OF 


Applications, stating age, experience and salary required, 
to 
HIEF DRAUGHTSMA 


10... TD. 
HATFIELD, HERTS, 
TTY OF MANCHESTER 


Aes are invited from suitably qualified 
persons for the above post. The salarv and conditions 
of service will in accordance with Grade 4 rising to 
Grade 5 of the National Scheme oF, ee Conditions for 
Miscellaneous Classes of Officers. £409 rising to £515 
per annum. e commencing calece will be fixed accord- 
ing ie Se qualifications and experience of the person 
appc 


7 


IRCRAFT 


(0831 


together with a form of application, 
y be ined from the Acting Airvorts Manager, 
Manchester, on receipt of a stamped 
addressed envelope. ae —— be returned to the same 
address by November 39th. 1951. 
Canvassing is 
PHILIP B. DINGLE. 


Town Hall, Town Clerk. 
Manchester, 2, 
October 30th, 1951. (7201 


HE DE HAVILLAND Co., Ltd., Hatfield. 


SENIOR DRAU GHTSMEN FOR FULL-SCALE 
OUT DEPARTMENT 
TECHNICAL ILLUSTRATORS FOR 
AINTENANCE MANUAL WORK 
PPLY int writing, stating experience. age. and salary 
reauired, to Chief ig a the de Havilland 
Aircraft Co., Ltd.. Hatfield. Hert: (7152 


CKERS-ARMSTRONGS. Ltd. (Aircraft Section), have 
vacancies at Hurn Airvort for the following staff:— 
DESIGN DRAUGHTSMEN 
WE (aircraft A but not essential). 
AIRCRAFT STRESSMEN 
iG AND DRAUGHTSMEN 
(aircraft experience preferable, but not essential). 
PPLY, in writing, the Envloyment Manacer. 
Vickers-Armstrongs, Ltd. (Aircraft Section), Wey- 
bridge, Surrey. (7168 


P ATENTS—Technical assistant. 


HE BRISTOL AEROPLANE Company Limited have a 

vacancy for a technical assistant as a junior in their 
natents department which deals with investigation of the 
designs of the Company. patent infringe- 
—s and with matters ith ing 
Tt following qualifications are required: 


BCHNICAL training to Higher National Certificate 
standard or equivalent. Some expertence in technical 


shops and drawing 
ate technical descriptions and abstrac' 
Grawings. Age under 30 and -rreferably early 
twent! 
ALARY will be subject to 1 and depend 
on qualifications Applications, giv vin ng ate. experi 
nce, and all relevant personal details. should be sent to 
the Chief eraonnel Manager. Bristol Aeroplane 
‘omnanyv, Lim Filton House. Bi 7218 
ICENSED radio engineer required immediately 
og >» Chief Engineer, Eagle Aviation, Luton. 
Beds. (0611 
HEF jig and tool designer with experience in produc 
tion development engineering for comolete afrcraft. 
Apolv in first Seance with particulars of qualifications. 
~wnertence, age. salarv required. to Box 40%. {7132 
RACER. Modern ght requires 
Coven ea. lostel 
modation available. full of age. 
and salary.— 
ICENCED radio comineer ‘ona radio sant hanics at our 
base at Stansted Airvort. Essex.—Ap) by letter or 
telephone. to the Senior Radio Enqineer. "aviation Traders 
'ta.. Southend Airport, Essex. Te hford 56491. (0950 


ft. Ltd., Luton Airport, Beds., stating age. 
salary requir 

ERMANENT post, with good salarv and conditions. is 
offered to a pilot holding Senior (Ravide 


Endorsement) and R/T ce.—Apply: Jersey Airlines, 
4, The Parade, Jersey, Channel Islan: (71s 
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SITUATIONS VACANT 
ANDLEY PAGE, Ltd., have vacancies for: 


ERODYNAMICISTS of degree standard or with H.N.C. 
aero Previous experience preferred. 

IND tunnel technicians of degree standard or with 

H.N.C, in aero subjects. Previous experience pre- 


fei 
TRESSMEN of degree standard or with H.N.C. in aero 
subjects. Previous experience preferred, 
EIGHTS control engineers with minimum qualifica- 
tions of O.N.C. Previous experience preferre: 
ENIOR design and intermediate draughtsmen, prefer- 
ably with aircraft experience for Cricklewood and 


OFTSMEN with previous experience of full scale layout 
work or similar workshop practice 

gr authors preferably with experience in the 
of main manuals, pilots’ notes, 


cifications, 
AL with previous experience in 
aircraft work. Write, stating age, cree rea and 


details of experierice. to: Staff Officer, Handley Page, Ltd., 
Cricklewood, I N.W.2. {721 
ESTLAND MIRCRAPT. Ltd., have vacancies for the 
following :— 
TRESSMBN, intermediate and senior. 


intermediate and senior. 
PARES COMPILERS. 


PPLY. stating age, qualifications, experience and 
Cer’ required, Officer, Westland Air- 
craft. Yeovil. Gomeree 707 
HE DE HAVILLAND AIRCRAFT Co., Ltd., Airspeed 
es for the follow staff :— 
“A ERODYNAMICISTS. senior and junior. 


IGHT control personnel. 


giving details of age, and salary 
required, to Personnel Manag { (7246 


Aero & Jig & Tool 
Draughtsmen 


in Great Demand 
MEN & YQUTHS 


There is an insatiable 


men and Inspectors. 

So acute is the present 
shortage that employers 
are only too anxious to 
engage those with no 
previous practical ex- 
perience who are able 
to prepare neat and 
accurate drawings. 


QUALIFY AT HOME—IN SPARE TIME 
After brief, intensely interesting study—under- 
taken at home in your spare time—YOU can 
secure an attractive and interesting post as 
Numerous vacancies are 

able in Electrical, Mechanical, 
Pasties, etc., branches of Draughtsmanship. 


The Free Guide contains 132 pages of 
information of the greatest importance to 
those seeking such success oomree 

valifications as A.M.1. 


an 
also R.A.F. Entry (Maths., etc. ). together 
with particulars of our remarkable 
Guarantee of 
SUCCESS—OR NO FEE 
Write now for your copy of this remarkable 
publication. It may well prove to be the 
turning point in your career. 


NATIONAL INSTITUTE OF 
ENGINEERING 


Africa Branch P.O. Box 8417, 
annesburg). 
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SITUATIONS VACANT 


VACANCY exists with Bahamas nave s Limited, 
Nassau, for an aircraft gaptain and tw rst officers. 
INIMUM will be a current 
airline pilot's” licence. Applicants with a 
senior commercial] pilot's licence or Commercial pilot s 
licence and ee cee rating, will be considered for 
vacancies as officers, but in each case a valid radio 
telephony is required. 
ALaRY scales range from £1,040 by £39 to £1,248 per 
annum for first officers. and from £1,300 by £39 to £2.080 
per annum in the case of captains. In addition 10 per cent. 
of salary is paid as a cost of living allowance, and a car 
allowance of £78 per annum is payable. Normally entrants 
belt be recruited to the lowest appropriate to the respec- 
ve ranks. 
ONTRACTS of service may be terminated by notice of 
one month by either party. 
EAVE is granted at the rate of one-twelfth of the 
riod of time served and staff will be entitled, after 
twelve months service to 90 per cent. rebate gen oy pub- 
Ustes | air fares over all B.O.A.C. and B.A.L. ri 
YOMMODATION overseas is not provided, “pat where 
ssible every assistance Rl Wg given to selec 
applicants on their arrival in 
erseas Staff Manager (A Airways 
House. Brentford, Middlesex 74 
ANTED, staff pilot with Mosquito gexperience. -Apply, 
C.F.I. Airwork, Ltd., R.N.A rawdy, Pembs., 
S. Wales. (7260 
Des and detail draughtsmen are required by British 
Messier, Ltd., for interesting work on the following: 
High- persenare hydraulic and electro-hydraulic com- 


pone’ 
Hydraulic servos for aircraft and special projects; 
Strength and functional test rigs for undercarriages 


Py s on type of work not essential. 
Applicants should experience and 

salary required to Mr, hief Draughtsman. 
British Messier, Ltd., Road East, 


YTED, engineers for York aircraft. and 
to cover York aircraft essential—Apply: Chief 
Engineer, Bagie “aviation, Ltd., Luton Airport, Looe. 


LANNERS age preferably with aircraft experi- 
ence.—Write full particulars to Personnel Depart- 
ment. Armstrongs Ltd., South Marston Works 
Swindon. (7228 
PPL ICATIONS are invited from design draughtsmen 
and stressmen; also tee¢hnical assistants with com- 
bined and performance work on both 
reci and &: rbine aero e 
A Pr ICATIONS | state particulars of experi- 
ence and oa and should be addressed t 
The Personnel Manager, The de Havilland Engine Ca. 
Ltd., Stonegrove, Edgware, Middlx 0575 
IG and tool dra ‘aughtsmen requir red. Previous pe... 
experience not essential._Apply Employment Mana- 
Armstrongs, Ltd. (Aircraft Section), Wev- 
ESIGNERS and senior and junior draughtsmen for 
work on gas turbine engines. Midland area. Experi- 
ence not essential but ~ advantage.—Apply to Armstrone 
Siddeley Motors, Coventry. 
LLEY AIR SERVICE have vacancies for pilots with 
current senior commercial and instrument rating. 
Commencing provisional salary £1,200 with increments. 
~Apply Croydon Airport. (7220 
LECTRICIAN for aircraft and Link Trainer mainte. 
nance, some ens of radio an advan good 


rate of pay and pri Apply Air L seated. 
No. 25 Reserve Flying tae unicipal Airport, Wolver- 
hampton (7233 


IRCRAFT ground engineer (preferably single) for New 
Zealand aerie] work ompany. Present airc 


~CHEDUL E clerks required (male) with experience in 
compiling M.o.S. spares schedules.—Applications, tn 
writing, stating age, experience and salary requir to 
peng Manager, Percival Aircraft. Ltd., The Airport. 


PECHNICAL and illustrators required. 
ledge of M.o.S. procedure desirable. Applications in 
writing. stating age, and salar 
Personnel "Manager. ercival Aircraft, Lita. 
rport. 
NIOR, intermediate and junior mechanical draughts- 
men wanted for aircraft work. ous aircraft 
rience not and life 
sei eme. — App! Em en Manager, ckers- 
Armstrongs, caircraft Bection), Weybridge. (6920 
AMERA designer required by progressive company 


merset. ri 
available and good _Penepects for the right man. ee 
fullest details to {71 

TRESSMEN required ‘for work on new projects, te 

cluding guided missiles. preferably with © experience 
on aircraft wing and stressing. Deta: quali- 
fications and experience should be sent 4927, 
referen ce 14, {71 

OFTSMEN, santor, intermediate and senior—required 

for mould loft. aircraft experience 
not essential._Apply, Employment Manager, Vickers- 
Armstrongs, Ltd. (Aircraft Section), Weybridge, oo. 


tunnel technicians required by aircraft 
he Midlands, for construction and operation 
of a 7.700-h.p. supersonic wind tunnel. Vacancies exist 


cal enginee: A degree in engineering ee be pre- 
ferred (Higher paticce! in the case ughtsmen- 
designers).—Apply, stating age, experience "and qualifi- 
cations, to Box "900. (7195 
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SITUATIONS VACANT 
radio ma AERADIO Limited required licensed 

and free.— Write, quoting 
Refs Senior ‘Admin. Officer. “40 Park Stree’ 


London 
EMIOR junior weight required. Interest- 
ing work on new projects, Permanent positions offered 
to suitable applicants.—Apply, stating age, experience, 
qualifications and salary r to Chief Designer, 
Gloster Aircraft Co.. Ltd., Witcombe, Glos. (0813 
e vacancies for 


draughtsmen.—Ap| in writing, stating 
experience and sa. ired, to oyment Otter, 
Co, Huccleco te, G 098) 
CIES for dr and exist in 
Roe Helicopter Division at "paste eigh, 
near Southampton.—Interested pe should Li 
ae age, experience, qualifications, salary requl. 
the Personnel Officer, Saunders-Roe, Ltd., 
Isle of Wight. 41 
NGLISH ELECTRIC have vacancies in their London 
Design Office for aircraft stressmen.—Suitably quali- 
ied men, having structural stressi Spence, should 
write, giving full ——_ and quoting f. 803A, to Cen 
Personnel Services, English Co., Ltd. 24-30. 
Gillingham Street, ‘Londen n, S.W 241 
TSMEN, senior and mechanical 
eering draughtsmen urgently required, also a lady 


to applicants ae at Brough for interview: 

NE in ent engineer with H.N.C. or equivalent and 
practical workshop and test room backgrou also 
plied for 

connection 


e flight development 


abaretory assistant with experience in electronics 
and or electrical instrument calibration. Please quote 


janitor draughtsman for and of 
light mechanisms and special test apparatus and 
instruments. Please quote Ref. G.12. 
NE instrument maker for work of a varied and inter- 
esti nature in small experimental shop. Please 
quote Ref. G.13. 
Alec. 4¥, fiving details of experience, salary required, 
Box 6103, quoting appropriate. reference 
numbe! 


HE ‘de Havilland Aircraft Co., Ltd., Airspeed Division, 
Christchurch Aerodrome, Hampshire, requ: 

metallurgist. Work embracing control, material = 

and kindred Applicant with broad e: 

ence preferred.—Write, stating age, qualifications a and 

salary required, to the Personne! Manager. (7202 


DAKOTA SPARES 
Undercarriages—all parts available. 
Wheels complete, Exhaust Collector 
Rings complete, Exhaust Tail Pipes, 
Brake Drums. All for immediate 
delivery ex stock. 


Staravia 


BLACKBUSHE AIRPORT 
CAMBERLEY, SURREY 
Tel.: Camberley 1600 


THE COMPLETE 
AERONAUTICAL 
SERVICE 


AVIATION LTD 


Head Office: 
29 Clarges Street, W.l 
Phone: Grosvenor 6411 
Cables : Speedlode. tf London 
Mai e and 


Luton hie ort. Bedfordshire 
Luton 5737 


AIRCRAFT FOR EVERY PURPOSE 


R. A. Short, 159 Godstone Road, 


“THE MILES MAGISTER SPECIALISTS” 


GOVERNMENTS PLEASE NOTE! 


We can supply from stock, 60 MILES MAGISTERS completely rebuilt as new, with full 12 months C. of A. Immediate delivery. 
ALSO! The most comprehensive stock of spares in the Country, which ensures trouble free operating. Spares despatched to 


all parts of the World immediately from stock. 
SUPPLIED. 


REMEMBER WE ARE THE SPECIALISTS! 


el.: UPLANDS 0391 


- 
H 
| 
Radlett offices. Consideration will be given to applicant oe 
with experience in light structural or mechanical eng an 
t eering. Possession of I.N.C. or H.N.C. (Mech. or Elect.) ar = 
advantage 
acer ng or write Pe el Superintendent at Black- 
| irn and eral A raft Company, 121, Brough. Ext. 133. a 
he per n Saturday Fares refunded ay 
| 
| 
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SITUATIONS VACANT 
UIPMENT, Ltd., aircraft hydraulic engin- 
e Cones, Cheltenham, require stressmen. 
1s ideally situated and the 


Divers, 
‘orm: 
working are excellent. Pension scheme, 
five-day week.—Write Personnel Manager, stating age. 
ESIGNER draug' 
perience in light of hydraulics 
an advantage. Good prospec Salary according 


mprehensive ex- 


qualifications. South Midlands ‘area. Assistance 
th Sccomnscdation. State age, experience and 


SURREY or Yor SERVICES Ltd. urgently require 


tion rates of pay = Apply. by letter or ‘phone, Surrey 
Ltd., 78 Buckingham Gate, 8.W.1. 
ve. 
PPLICATIONS are invited from senior and intermedi- 


. desirable but not essential. J 
age and giving details of previous exper rence in chronolo- 
The de Havilland 
‘ine Co., Ltd., Stag Lane, Edgware. Middlesex. [ 
NE male test laboratory assistant required. National 


The Luton, Beds. 
experienced, aircraft senior draughtsmen are 
urgently required for interesting programme 
—— ment, work. Excellent conditions and attractive 
‘or men.—Write to the Chief Designer. 
Helitwells. L alsall for interview, giving 


tails 
RAUGH ‘SMEN, “and junior, jig and too 


ence, etc.. to the 
y Aviation Co., Ltd., Hayes, Middx., 
quoting teference PD/ 7127 
M. HOBSON, Ltd.. invite applications for positions in 
the drawing office as detail and 
eckers. stressmen. The work 
is concerned with interesting P projects connected with fuel 
buon Works. F hydraulic flying for air- 


Wolve 
fitter assemblers required de Havilland 
Aircraft Co., Hatfield, offering good working condi- 
tions, modern for advancement. 
juperannuation sports ub, etc.—Apply by 
telephone: Hatfield person, or by letter addressed 


to ed 
engineer required for firm engaged in 
construction Of aircraft components. must 
have good technical background and mote gr experience. 
raft Corporation, 
nse m, Glasgow, 8.W.2, 
red, (7214 


cs 
excellent conditions. nm —Apply 
Joseph I.ucas (Gas Turbine Equipment). Ltd., Shaft tmoor 
ne, Hall Green, Bismniogbem (7232 
TRESSMAN— ection leader required for work on new 
project. Fuselage stressing experience desired Assist- 
in finding initial 
tating age, salary required and details - experience and 
qualifications. to Personnel Manager, Boulton Paul 
Aircraft, Ltd.. Wolverhampton. (7231 


and electrical or electronic engineers requi 
= on testing 

idl, expanding’ on a project connected with the 

guided missi mme. Location near large industrial 

wn in Midlands Applications to Stafl Officer, Box § 


NTFRMEDIATE and senior draughtsmen required for 

experimental and development work of an interesting 

nature. Aircraft experience desirable but not essential. 

Good salaries, prospects and conditions of employment.— 

Write, stating lege a qualifications and salary = 
uired, to Personnel Manager, Flizht Refueling. Ltd 

t Rushton Airfield, nr. Blandford, Dorset. (7213 

and required for firm manufactur- 

raft components. A man of wide experience 

p background 


ALARY to £1,200 a year to 
offered for electrical design aged 30-40 uired 
with lst- or 2nd-class Honours e to be responsible 
for the comerel of a department developing and exploiting 
electrically operated valves and other light electrical 
uotpasent for aircraft and industria] purposes. Experi- 
ce of servo controls an advantage.—Box 4923. {7198 
JRAUGHTEMAN, fig and with experience 
n toolroom and uction shops, required by manu- 
tacturer of automob Je and aircraft accessories in Mid- 
x mn qualifications essential. Single 
oda tion available. Salary according to 

Give details of experience, age and salary 

x 4 


Te GLOSTER AIRCRAFT Co. requires senior and 
int iene and 


a stressmen to work on des: pro- 
of advance- 
and energetic men.—Apply. inthe first in- 


particulars of technical qualifications, 

and my required, to The Chief Designer, 

G. loster ‘Aircraft Co. Ltd., Hacclecote. Glos. 
SIDDELEY MOTORS have vacancies in 
their Coventry factory for senior and intermediate ji¢ 
and tool draughtsmen to work on both the gas turbine 


lease reply in some detail, to Reference JTD, Arm- 
strong Siddeley Motors Limited, Coventry. (7235 
HE FAIREY AVIATION Co., Ltd., require stress 
analysts and —— for a number of inter- 
esting and varied on fixed rotary wing 
craft. Good salar: pro otion prospects. 
seneme. n writing with full details vot 
he Personnel Manager, 
Reterence TO/A3. (7156 
ECHNICAL assi ired to undertake technical 
administrative ey An orderly mind and ability 
to ncise reports are essential. A degree or Higher 
National Certificate and general experience of aircraft 
engineering are desirable but opportunity exists for man 
with practical outlook and limited aircraft experience 
extend his knowl of aircraft design.—Applications 
should be made to the Chief Draughteman, = English 
Electric Co., Ltd Aircraft Division, Warton Aerodrome, 
Nr. Preston. (7234 


Gonsull 
AIRWORK LIMITED 


atoutl lhe sale of 
of an 
of 


VY 
AIRWORK 


STERFIELD 
GROSVENOT 


THE 


DE HAVILLAND 


ENGINE COMPANY LIMITED 


have vacancies in their 


DESIGN OFFICE at STAG LANE 
for 
SENIOR DESIGNERS 
& DRAUGHTSMEN 


for work on Gas Turbine 
development and other 
Projects 
GOOD SALARIES & PROSPECTS 
for suitable applicants 


SUPERANNUATION SCHEME 


Apply giving details of previous 
experience and salary 
to 


THE PERSONNEL OFFICER 


STAG LANE, EDGWARE 
MIDDLESEX 
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SITUATIONS VACANT 
IR FORCE, Naval, civil and helicopter aircraft al 
under design and development at Percival 
Ltd. Applications are in senior and 
draughtsmen, and stressm men. for work on this Nn 
programme.—Write, giving details of experience and salary 
required to Personnel Manager, Percival Aircraft, Lté., 
Luton Airport, Luton, Beds. 0508 
D storekeeper (male) required for firm engaged in 
construction of aircraft components. 
have had previous experience in running ‘aniurod 
I tools store. Sufficient technical back sroand. — 
organising ability essential._Apply to Works Manager, 
King Aircraft Fifth Montrose Ave., 
Hillington, Glasgow, 8.W.2, stating age, experience and 
salary requir (7213 
LACKBURN. AND GENERAL AIRCRAFT. Ltd., have 


—Applications, giving particulars of age, training. ex- 
rience, etc., to the Personnel Superintendent, Brough 
Yorks, (7128 


test observers and aerodynamicists, capable 
pect ‘ormance reduction and analysis and 
tion. of reports, required for 
Service aircraft development. Good pros 
workers.—Apply, giving full of training, 
experience, age and salary 5h Ag yr to Personnel Mana- 
ger, Percival Aircraft, Ltd e Airport, Luton, Beds. 


LIGHT REFUELLING. Ltd. require a junior technician 

in their performance office for the mathematical 
of fue! requirements. Minimum qualifi- 
ical 


cati -E. Some previous experience of techni: 

work an advantage but not essential.—Apply, giving 
details of age and qualifications, to Personnel Manager. 
F.R.L., Tarrant Rushton Airfield, Ne Blandford, Dorset. 


(7230 

LANNING engineers urgently required. Must be 

thoroughly experienced in planning and processing of 

light engineering and aircraft components, including 

tmetal work, detail fitting shop and press shop. 

Good and pleasant working 
tai 


el 
Ayrshire. 

des gn engineer required co take cnarg 
section on ths advanced design of new 
with of work com and hig’ 
temperature heat transfer cooling problems desirable. 
New to suitable a —Write, giving 
full particulars an Box 5073, quoting 
Reference B.13. (7221 

ECHNICAL assistants, both junior and senior, required 

in mechanical engineering department for work of 
national importance in connection with development of 
turbine wee. Excellent prospects exist in sections 
ing with rig t of engine components. oe 
static structure teat ‘and Aik in gears and 
Qualifications: degree N.C.—Apply: Reference "No. 

. Armstrong Siddeley ‘motors. Ltd., Coventry. (0962 

sECTRONIC engineer required by leading aircraft 


instrument manufacturer with knowledge of 
aircraft engines and the application of electronic analysis 
systems. Engagement will be on a monthly basis 


successful] applicant will be required to travel. Commenc- 


Mortimer Street, London, W.1. (7238 
PPLICATIONS are invited for the vacancy at Wig Bay, 
Stranraer. Scotland, in control of about 150 employees 
aged in production, pre-production, and other eo 
aneiloey to large aircraft. A 
good experience of general administration: and practioal 
experience also of the maintenance. equipment, inspection 
and minor overhaul of Sunderland aircraft.—Applications 
in writing only, to Personnel Manager. Short ae 
and Harland Limited, Queen's Island, Belfast. (7240 
HIEF technician with list- or 2nd-class Honours degree 
in ay or — required, age 30-40, 
riing to experience. Must have 


£1,000 
nsible aircraft stress office work and 
in jealing with other technical problems associated with 


aircraft design. Successful applicant will be responsible 
for stress office and technica! office and generally for the 
study of the performance of airframe Comsonease and the 
investigation of associated problems.— 932. (7199 
HE GLOSTER AIRCRAFT Co. requires the 
number of aerodynamicists. (a) for design and project 
work, and (b) for fight test reduction. Opportunity exists 
for individuals to vary their experience within the Aero- 
dynamics Department. Candidates mtg some years’ ex- 
perience preferred, but applications from juniors with 
+ sound mathematical ability wes receive full consideration. 
—Apply, in the first instance, giving full particulars of age. 
lary required, to The Chief Designer. 
Gloster Aircraft Ltd. Hucclecote, Glos. 
3 mgineers required b; firm in 
the po for the stress analysis of new — 
aircraft projects. The positions offer exceptional 
tunities of entering a new ee branch of aviation 
and have good prospects. Applicants should have ex- 
perience of stressi aircraft or engines or 
ctvil structures. A neering mould ee 
but not essential. qualification 
has good welfare _ social facilities.—Apply. stating 
age, experience, to 4926. (7187 
EQUIRED by pcan oil company for service in British 
aircraft radio operator up to approximately 
35 years of age. single or married. Must have eons 
flight radio telegraphy operator's licence. Perm 
career, initial contract three years with local leave 4 and 


Le 
hall Street, B.C.3. (7178 


SITUATIONS WAN 


NGINEER. Current “A.” “B,” “C." “xX.” Twenty 
maintenance experience. Free December.— 

ILOT instructor, 1,300 hrs., full GAPAN rating, green 

card LR. Recent Spitfires, Vampires, Twins. Co 
mercial soon.— Box 5075. 

NG Commander, retired, = Wide atmaiatetrative 

experience at home and a . Seeks appointm 
th aircraft firm.—Box 5170. 


BOOKS, ETC. 
FO sale: Jane's Aircraft. 1945/6, 1943/4, and old aviation 
and periodicals.—Box S076. (72 


vacancies f Ser and termediate raughtsmen 
ra and stressmen with ¢ 1 engineering training and sound 
é | knowledge of and experience on all-metal aircraft. Also = 
: a loftsmen or loftswomen with experience of aircraft work. 
Certificate standard and prefera peri- 
ence on design and analysi echar al test piica- 
tions in writing. stating ag expe salary 
varie all 
4 
: 
4 
| 
y~ 
(Sr 
not les an £450 per a P 
ts App: 7/61 
— 
| 
4 
experience Apply t Work Manag King raft ' 
Corporation, Fifth Street, Mont gton is 
| 
| | 
imp paid for interviews in London.—Please write. giving full 
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Attractive work on:— 


of Manufacturing Equipment - 


THE BRISTOL AEROPLANE COMPANY LIMITED 


have vacancies for SENIOR and JUNIOR DESIGNERS and DRAUGHTSMEN 


Design and Detailing Turbine and Jet Aero-engines - 


Design and Detailing of Test Plant 
Good Pension Scheme and Excellent Canteen, Welfare and Public Transport Facilities Available 


Applications to : 


DIVISIONAL PERSONNEL MANAGER, ENGINE DIVISION, 


Jig and Tool Design 
Sheet Metal Components and Jig Design 


FILTON HOUSE, BRISTOL 


« 


ROZALEX 


OCCUPATIONAL DERMATITIS ~~ 
BARRIER PREPARATIONS 


Send for free sample and leaflet ““ THE SKIN IN INDUSTRY ” 
ROZALEX LTD., 10 NORFOLK STREET, MANCHESTER, 2 


SLINGSBY SAILPLANES LTD. 


CONTRACTORS TO H.M. GOVERNMENT 
DESIGNERS AND MANUFACTURERS 


OF 
” 
THE FAMOUS S ki Y SAILPLANE 


The leading competition machine with per- 
formance and handling chara-teristics s perior 
to any other sailplane in production, 


AN ALL-BRITISH PRODUCT 
Kireymoorsive Yorks 


“PIONEERS OF BRITISH GLIDING” 


R.A. Short 


159 GODSTONE ROAD, WHYTELEAFE, SURREY 
Tel.: Uplands 0391 


SPARES! 


SPARES! 


SPARES! 
Dakota operators please note ! 


We can offer from stock: 12 P. & W. 1830/92 Engines 
overhauled by B.O A.C. Also large quantities of the following 
types: 


GIPSY MAJOR GIPSY QUEEN II's 
LYCOMING 4 & 6 CYLINDER HERCULES 630 
CHEETAH IXs CHEETAH XV POWER PLANTS 


The demand for qualified technicians to fill well-paid industrial 
posts grows daily. An E.M.|. course of training is your quickest 
way to a key position. Our Home Study courses cover all che 
subjects listed below. As part of the great E.M.!. Group (H.M.V., 
Marconiphone, etc.), we have first-hand knowledge of the Tech- 
nical Training required in modern industry. No other college 
can offer you such a practical background of industrial experience. 


POST THIS CCUPON NOW 
—.M.1. INSTITUTES, Postal Division, Dept. 120, 43 Grove Park Rd., 
Chiswick, LONDON, W.4. Please send, without obligation, your 
FREE BROCHURE. | have marked the subjects which interest me. 

Mech. Eng. Elect. Eng. [)Draughtsmanship [ |Radio [ [Television 
[Production Eng. | Auto. Eng. _ Aeronautical Eng. ()Civil Service 
(General Cert.cfEducation (Matric). AlsoCoursesforA.M.|.Mech.E., 
A.M.1.C.E., A.M.Brit.1.R.E. A.F.R.Ae.S., CITY and GUILDS EXAMS. 
in Mech. Eng., Elect. Eng., Telecommunications, etc. 


ADDRESS ......... 


E.M.1. INSTITUTES — The College backed by an Industry 


r---------- 


L. ROBINSON & CO., (GILLINGHAM) LTD., 
London Chambers GILUNGHAM KENT PHONE $282 


ing ND: Gordon 
SOUTH AFRICA: Central News Agency, Wm. Dawson & Sens(S.A.), Ltd. UNITED 


1,39 
Printed in Great Britain for the Publishers, ILIFPE & SONS LTD., Dorset House, Stamford Street, London. SE.t, oy Oe PRINTERS LTD., London, and Watford, Herts. Flight can De obtained 
abroad from the following : A’ AND NEW 5 CANADA : The Wm. Dawson Subscription Service, Ltd. ; Gordon & Ltd. 


& Gotch, Lid. INDIA: A. H. Wheeter 
STATES: 


‘The International News Co. Entered as Sccond Class Matter at the New York, U.S.A. Post 
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Illustrated are the Kelvin Altimeter and Airspeed Indicator together with a Smiths 
Artificial Horizon—just one example of how complementary instruments of two 


famous firms may be used together and purchased through one organisation. 


Behind every instrument supplied by Kelvin Hughes and Smiths lies the 
unrivalled service and experience of these famous firms. 
Advice on any problem is always available through the joint Technical 
Sales or Field Service Department of either Kelvin Hughes or Smiths, 


KELVIN & HUGHES (AVIATION) LTD 


BARKINGSIDE & BASINGSTOKE 


Sole Sales Concessionaires : 
SMITHS AIRCRAFT INSTRUMENTS LIMITED 
The Aviation Division of S. Smith & Sons (England) Ltd. 
CRICKLEWOOD - LONDON - NW2 ENGLAND + TELEPHONE: GLADSTONE 3333 - TELEGRAMS: AIRSPEED, TELEX, LONDON 
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PRECISION FACTORS CONTRIBUTING TO 


Endurance Tested Turbine Wheel being checked 
with a Vickers Diamond Hardness testing machine. 


To obtain the desired performance, the turbine wheels operate 
at very high temperatures, and rigorous endurance tests followed 
by thorough inspection are necessary to develop the best possible 
technique. One method of assessing the condition of the material 
is to measure its hardness, which is determined by inspecting 
through a microscope the size of an indentation made by a diamond 


under specified conditions. 


ENGINE EFFICIENCY 


On the instrument illustrated on the let, the 
hardness is measured by rotating the knurled 
spindle on the right, until the image of the 
indentation (see inset) exactly fits between two 
parallel faces. The number on the counter is then 
referred to a chart, from which the Vickers 
Hardness Number is found. This, in the example 
shown, is 204. 

The hardness test illustrated is one of the many 
tests carried out in the “Bristol” workshops on 
turbine wheels after running. 


& 


Sus Sleeve-vaive and turbine engines for reliability 


BRISTOL AEROPLANE Y 
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